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I. Overview 

"Microcomputers in Special Education: Beyond Drill and Practice" is a project of Technical 
Education Research Centers (TERC) in cooperation with Lesley College. The project was funded 
from October 1984 through December 1986 by a grant from Special Education Programs of the U. 
S. Department of Education. Its primary purpose was to create a consortium, consisting of a 
teacher training institution, the Massachusetts State Department of Education, local educational 
agencies, and the research community that would serve as a mechanism for promoting research, 
training, and dissemination in the area of innovative microcomputer use in the education of learning 
disabled and emotionally disturbed students in elementary and middle schools. 

Backgrounded Purpose 

In 1984, when the project began, computers were being used in special education settings largely 
for drill and practice activities or for motivation and reward (see, for example, "Mdkros & Russell, 
1986). Non-drill uses of the computer— word processing, Logo, problem-solving software, non- 
drill instructional software in mathematics and language arts — were being developed and tested 
primarily at the grass-roots level. Much of the knowledge about the usefnlness of non-drill 
software was being developed by individual practitioners in isolated settings, but no body of 
knowledge about how this software could be used effectively with handicapped students had been 
brought together in one place. Most teachers who wanted to move "beyond drill and practice" with 
their students had little access to practical information, to research, or to colleagues who might 
help. The project endeavored to develop a model for professional information-sharing in the 
eastern Massachusetts area, to gather and synthesize information from practice nationally, and to 
create research partnerships. Both the eastern Massachusetts collaborative and the research 
partnerships would be established as permanent entities which would continue beyond the intial 
two-year funding period, while the gathering of information from practice across the country 
would result in a book for practitioners about non-drill computer use. In addition, the gathering of 
information, the collaboration of teachers in the region, and the cooperation of Lesley College 
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would together make possible the establishment of a graduate practicum in the use of non-drill 
software with special needs students whica would provide another institutionalized mechanism for 
continued training and dissemination. 

The project's intended focus was on mildly handicapped students with learning or emotional 
problems in grades K-8. However, although this population remained at the center of 
our work, we found that teacher participation corld not be artificially limited in this way. In many 
states, for example, resource room teachers see a wide range of students with a variety of .abels 
and problems. In our own regional collaborative, while most participants were, in fact, resource 
room teachers in grades K-8, there were exceptions to all of our stated limits. Teachers of older 
students, of students with physical handicaps, of students with more severe learning and emotional 
problems, participated in the project We were told often that the project's work was applicable 
beyond the limits we had set for it: the wide variability among special needs students defies 
adequate classification by age, grade, or diagnosis. The flexibility of much non-drill software 
allows its application in different ways with different students, so that, for example, the teacher of 
emotionally disturbed adolescents might use the same piece of software — albeit in different ways 
and for different reasons — as a teacher of learning disabled third graders. 

Learner-Centered Software 

One of the first tasks of the project was to define more clearly the genre of computer use we were 
studying. Defining it negatively as "non-drill-and-practice" seemed unsatisfactory. We were 
certainly looking at "instructional software", but this appellation is overly inclusive. We 
also were not concerned with software used solely as motivation and reward, which the student 
could turn to after his/her "real work" was completed. As we talked to teachers who were 
developing effective uses of non-drill software with their students, we found that there was a 

j consistent theme in their reasons for use of this software. These teachers were all looking for 

} 

j ways in which their students — many of whom had poor s";lf-images of themselves as 
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learners — could gradually become more independent in learning tasks, could take more 
responsibility for tneir own learning, and could view themselves as able to cope with the learning 
process, including its inevitable times of confusion, frustration, and difficulty. While teachers 
were looking to the computer for specific instructional purposes, their search for materials which 
would teach content was inextricably tied to their desire for contexts in which their students would 
learn to ^improve their learning strategies as well. After all, most of these teachers had been 
teaching for many years and already had many materials and techniques for teaching content. What 
appealed to them about the interactive nature of the computer was the possibility for their students 
to become more independent learners. 

Given the strength and consistency of this theme in what we heard from teachers— the concern that 
students become learners — we designated the type of software which these teachers were choosing 
for their students learner-centered software (LCS). LCS can include interactive games and 
tutorials, simulations, problem-solving software (including use of programming languages), and 
tool programs suph as word processors, spreadsheets, and data bases. The characteristics of 
learner-centered software have been discussed and refined over the course of the project. Four 
defining characteristics of LCS have been identified: 

♦ In using the software, the student has significant control over choosing the goal of the 
activity, the strategies used to reach the goal, or both. 

♦ The feedback from the computer is informational, not judgmental. This kind of feedback 
may include a clear presentation of the student's work-in-progress, a comparison of the 
student's solution to the desired goal, an additional piece of information, a graphic model, a 
restatement of information which the student needs, an example or hint. This feedback is not 
simply an indication that a sttident response is right or wrong but is designed to help the 
student expand his or her understanding of the problem or content 

• The software allows, emphasizes, or encourages prediction and successive approximation. 
Using the informational feedback they receive from the computer, students gradually alter 
their responses to more closely approach the desired result. 

• The software provides a meaningful context which emphasizes intrinsic motivation. 
Rewards and penalties are natural rather than artifical consequences, related directly to the 
students work. Rewards are clearly related to mastery and completion. These can include: 
records of student progress available to the student; promotion to a new level (e.g., from 
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"rookie" to "detective"); the permanent recording of a student's solution or product; 
completing or solving a problem or puzzle; producing a finished product. 



Project Objectives 

The project, then, has focused on designing mechanisms for research, dissemination, and training 
in the use of learner-centered software with special needs students. The specific tasks of the 
project were as follows: 

• To conduct a national survey of the use of LCS with special needs students which would 
result in a report on the state-of-the-art and the identification of promising practices. 

• To ,o S . tablish a Special Interest Group of educators in eastern Massachusetts who are using 
LCS in special education. 

• To develop a practicum course and practicum sites in local educational agencies as a vehicle 
for training teachers and prospective teachers in the uses and impact of LCS with special 
needs students. 

• To establish research collaborations which would further explore the impact of LCS on the 
education i f special needs students. 

• To write a handbook for special educators on the uses of LCS, to be distributed nationally, 
which would draw on and synthesize the information collected from participants in all other 
phases of the project. 

• To disseminate through a series of publications and presentations the information collected „v 
the project J 

In the following sections of this report, the project's work is divided into efforts in training, 
research, and dissemination, although all facets of the project overlapped and informed the others. 



II. Teacher Growth, Development, and Training 

This section summarizes the aspects of the project which have focused on teacher growth and 
development in the use of learner-centered software with special needs students. We use the terms 
"growth" and "development", in addition to "training", because of the collaborative nature of this 
work. The project did not simply devise training which was delivered to teachers; rather, the 
teachers themselves were primary sources of information and development It is this sharing 



7 

O 



among colleagues which has resulted in a growing community of professionals whose collective 
experience and practice ultimately benefit the students for whose education they are responsible 



The Special Interest Group 

The Special Needs and Computers Special Interest Group (SIG), made possible by funding from 

this grant, is now an ongoing collaborative of teachers, administrators, researchers, graduate 

students, university professors, and teacher trainers in the eastern Massachusetts region. The SIG 

has met monthly since November 1984. Meetings usually have an attendance of about 30 people 

who discuss and try out promising computer applications, preview and evaluate software, share 

their concerns, questions, and recommendations, and host invited speakers. A lending library of 

learner-centered software gives teachers an opportunity to determine the appropriateness of 

software for their particular students and provides an ongoing mechanism for sharing information 

about what works, what doesn't work, and what instructional interventions are needed. Although 

microcomputers are gradually becoming more common, the need for this kind of inter-school 

organization still seems critical for the special education teacher. As one member put it, 

For me, the best part [of the SIGJ is the networking, getting to know the ins and outs of 
what's going on and being able to connect with pilot projects, new programs, etc. I can't 
get that in my school because everybody is isolated and doesn't know a lot about what's 
happening. I feel like I'm on the cutting edge, and it's been good for my morale. It's 
helped me be a resource to other special ed staff at my school. 

In addition to monthly meetings, members keep in touch with the SIG through a monthly 

newsletter sent to approximately 100 area educators. Group members find this newsletter to be a 

critical component of the SIG's work since they cannot always attend meetings; we often receive 

notes and phone calls from members who have to miss a meeting, asking us "to make sure I get the 

newsletter." 

During the two and a half years that the SIG has been in operation, highlights of the SIG meetings 
have included: 

• A report by two teachers on classroom uses of a simple data base 
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• A talk by a SIG member on his use of an electronic spreadsheet for instruction in 
mathematics applications with h'-; learning disabled students 

• Demonstration of new software, such as Gapper (HRM) which uses the cloze technique for 
instruction in reading comprehension and Explore-a-Story (Collamore) which allows 
students to create their own stories with text, graphics, and animation 

• A presentation on kcyboarding skills and keyboarding software 

• A presentation by Catherine Cobb Morocco of her SEP-funded research on word processing 
with learning disabled students 

• Small group investigations of the use of Logo and of data bases with special needs students 

• A demonstration of Lego-Logo by its inventors, Steve Ocko and Mitch Resnick 

• A demonstration of the new Apple-GS hardware 

• Sharing of experiences in using word processing with special needs students 

• A SIG member's report on her work with teaching fraction concepts by using Logo with her 
learning disabled students 

• A panel of administrators discussing the issues of implementing the use of computers in 
special education in their districts 

• Lots of informal talking, sharing, and software previewing 

The newsletters provide complete documentation of the activities of the SIG and are included in 
Appendix A. 

The existence of the SIG has effects beyond a monthly information-sharing session among its 
members. In addition, the establishment of this collaborative has resulted in: 

• the identification of piacticum sites for a practicum course in the use of microcomputers in 
special education (see below) 

• information-sharing between practicing special education teachers and teachers-in-training 
who attend the SIG meetings 

• a forum for researchers who have information to share with practitioners 

• a forum for practitioners to report on successful practices 

• support for practitioners to become leaders in their own settings 

• the formation of research collaborations between teachers and researchers (sec below) 



Participation in the SIG is entirely voluntary and is no; related to any in-service or college credit. 

While a friendly atmosphere (and an afternoon snack!) are essential components of the meetings, 

teachers come to the reeling*, at 4:00 p.m., after a school day, because they find support, 

collegiality, ana useable information that benefits them and, ultimately, their students. Attached 

(Appendix B) are three letters from active SIG members about the importance of the SIG to their 

growth and development as professionals. An excerpt from one of these letters follows: 

I consider my experience with the SIG to be truly rare and extremely valuable. Educators 
are seldom given the opportunity to meet, talk, and exchange this type of information in 
an open fcrum. My experience with this group helped me to acquire the knowledge and 
develop the leadership abilities necessary to disseminate information in a meaningful 
way. In my opinion, the continuation of this SIG is critical to special educators across 
the state. 

Lesley Coll ege Graduate Program 

A second training component of the project was the establishment of a practicum course as pan of 
the Microcomputers in Special Education program of the Lesley College Graduate School. This 
course, designed by the Lesley College coordinator, Rebecca Corwin, and the Project Director, 
Susan Jo Russell, is a one-semester experience which combines a weekly seminar with work at a 
field site, giving participants direct experience in using learner-certcred software with special needs 
students and time for guided reflection and analysis. Ms. Corwin and Dr. Russell jointly taught 
the first section of the practicum in the fall of 1985. Since then, the practicum has been offered 
every semester and has become a required course for students in the Masters degree specialization 
in computers and special education. Two additional instructors have been trained to give the 
course, and during the current semester it is being given both on-campus at Lesley College and at 
two off-campus sites for the Boston Public Schools. Approximately 30 students have taken the 
practicum to date. It will continue to be given both on campus and, as instructors are trained, it will 
gradually be given at further off-campus sites as well. A catalog course description and syllabus 
are included in Appendix C 
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Lesley College Summer Tfflining 

An unexpected offshoot of the project has been the creation of l week-long summer institute, 
.j Microcomputers in Special Education, at Lesley College Graduate School. While this institute was 

self-supporting and not funded directly by the grant, the gathering of practitioners, teacher trainers, 
j and researchers through the SIG brought together the people and resources necessary to build a 

j substantive curriculum for this in-service training. The summer institute format, which has 

• traditionally been used by Lesley, allows practitioners who cannot commit time to a semester 

• course during the year to study a topic intensively during the summer. Some e^ect only to 

. participate in the week of speakers, discussion, and hands-on work with computers, while others 

[ also plan and carry out projects in their own classrooms during the following year for an additional 

I graduate credit 

1 

During the summers of 1985 and 1986, project staff and SIG participants contributed substantially 

t 

• to the summer institute programs. Project staff member Rebecca Corwin organized these institutes 

it 

; with other Lesley faculty. Topics and presenters included: 

h 

| • Using the Bank Street Writer, Donna Simone [SIG member]. 

i* Using tool software (data bases and spreadsheets). Tom Plati [SIG member]. 
• Relating soft ware to IEP's. Susan Jo Russell [project staff], 
i i • Curriculum integration K-8. Madaleine Pugliese [SIG member]. 

• Integrating software into the curriculum for emotional ly handicapped students. Joe 
Cambone [SIG member]. 

Continuation and Exp ansion of the Regional Collaborative 

Since the end of our funding period in December 1986, the regional SIG has continued to meet 
monthly at TERC. TERC donates space, computers, and some personnel time. Recently, TERC 
received a $15,000 grant from the Lotus Foundation to continue and expand this growing regional 
network of special educators. This expansion will not only include continued monthly meetings 
and an improved newsletter but will also offer a new service: outreach to school systems and 
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individuals through individual consultant , workshops, or group gatherings (e.g., open houses) 
offered by SIG members. 

Many of the teachers who have been members of the SIG during the past two years have become 
hcJers in their own schools or districts. Beginning by sharing their work within the SIG itself, 
they have gained the confidence, experience, aud suppor from SIG members and project staff to 
give presentations, write articles, and offer workshops for their colleagues. A few have moved 
beyond their own schools to work at the regional, state, or national levels (e.g., one active SIG 
member is on the Advisory Board for the Council for Exceptional Children's Center for Special 
Education Technology; two others had articles published in rhe Computing Teacher and Closing 
the Gap, respectively). These teachers are now well equipped to take on leadership of the SIG and 
to oversee this expansion of SIG services. 

III. RESEARCH 

Survey of the Use of LCS with Special Education Students 

The survey was planned to include two parts: 1) an assessment of why and how special education 
departments are or are not using LCS with their learning disabled or emotionally disturbed students 
through telephone interviews of personnel in a random sample of school districts nationwide; 2) 
the identification and description of a sampling of promising practices. These two parts of the 
survey were completed during the first year of the project. 

A full report of the national state-of-the-art survey has been compiled in a separate document, 
which is appended in Appendix D. The results were summarized and published in the Journal of 
Learning Disabilities (Mokros & Russell, 1986). This article is the best source for the key findings 
of the survey and the implications of these findings for research and practice. Rather than 
repeating these ideas here, we refer you to the article itself (Appendix E). 
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As described in the Continuation Application for Year 2 of this project (Russell, 1985), promising 
practices were gathered through the placement of announcements in approximately 60 professional 
journals. Telephone interviews were used to follow up initial responses, and written information 
was solicited from teachers who were interested in contributing more substantively to the 
handbook. Budget for this aspect of the project unfortunately limited the amount of follow-up 
which could be done. However, a great deal of information aboufactivities and implementation, 
goals and outcomes, and teacher-to-teacher advice was gathered which has bt^n incorporated into 
the handbook (see below). 



Research Collaborations Emerging from the Project 

Several interesting research activities have emerged from the project. For the most part, these 
projects are based in the classrooms of teachers who have participated in the Special Interest 
Group. While teachers serve as facilitators for these studies, TERC researchers are conducting the 
actual investigations. We found that teachers did not have the time to take primary responsibility 
for research, but were quite interested in participating. As can be seen in the following research 
descriptions, teachers arc participating in the studies in a number of different ways. 

• The Effects of Using Word Processors on the Instructional Context for Teaching 
Writing to Special Needs Students 

As a result of the SlG's numerous discussions of word processing, Susan Jo Russell became 

interested in how the presence of the word processor in the classroom and the ways special 

education students interact with it lead to changes in teachers approaches to the teaching of writing. 

What are these changes? If they exist, what characteristics of the student-computer interaction are 

most salient in teachers' reevaluations of their classroom practice? Semi-structured interviews with 

resource room teachers, numbers of the Special Interest Group who had been using word 

processing in their classrooms, probed their goals in using word processing, how t!*ese goals had 

changed over time, and what, if any, changes in their teaching or thinking about teaching had come 

about during this period. The results of this study, which were reported at the 1986 annual 
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meeting of the American Educational Research Association (Russell, 1986), indicated that the use 
of the word processor had led to little change in thw definition of student tasks, but to strong 
changes, which were consistent across teachers with different styles and philosophies, in learning 
organization. All teachers reported: higher teacher involvement in the writing process itself (as 
opposed to correcting or reading finished products), lower time spent on management, greater 
student independence, and use of peer collaboration. These changes in learning organization were 
accompanied for most of the teachers by attitudinal changes, especially with regard to student 
independence, expansion and overlap of student and teacher roles, and higher differentiation of 
goals in the teaching of writing. 

» Microcomputer-Based Laboratories for Special Needs Students 

A second research project, involving the use of computers as tools in science, is being conducted at 
a private elementary school for learning disabled children. One of the teachers from this school, 
an active member of our Special Interest Group, suggested that the science teachers at her school 
would be interested in this project. Researchers at TERC met with the science teachers to set up a 
project that would test the potential of Microcomputer-Based Laboratories (MBL) in actively 
involving learning disabled students in scientific investigations. TERC researchers are working 
with 3 teachers (5th through 8th grades), all of whom rake a "hands on" approach to teaching 
science. 

-iiterestingly, this MBL investigation is one of the tu-st to study the effects of computer tools in 
science with a population of learning disabled students. Earlier work conducted by TERC 
researchers suggested a discouraging tendency for teachers to transform MBL investigations into 
drill and practice routines when working with special needs students. Students were not given 
access to the power of the tools, because teachers felt that students needed to master a series of 
procedural steps before they could go on to explore phenomena such as motion, heat and 
temperature, or sound. 
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We reasoned that, in the hands of special education teachers who were experienced in using 
computers to go beyond drill and practice, the classroom would become a place where special 
needs students could build on strengths they may have in hypothesizing, exploring, testing, and 
using data. When special needs students are given opportunities to use tools to explore their 
immediate surroundings (e.g., by measuring the temperature of different objects and seeing it 
graphed on the computer), they will be empowered to do real investigations and real scientific 
problem solving. We are assuming that the reasoning and problem-solving behaviors of special 
needs students and regular students arc quite similar. Furthermore, we assume that these skills can 
be developed equally well among both populations when the tools are used in an exploratory 
mode. These hypotheses are important ones, as Shirley Malcolm of AAAS recently pointed out at a 
meeting of Ford Foundation project directors: If we want special needs students to have access to 
powerful computer tools in science— tools that will enable them to think and act as scientists 
do— we need to demonstrate that important learning takes place when they use these tools. 

Classroom observations and interviews with teachers are currently underway. Results will be 
available in the summer of 1987. 

• The Special Education Classroom of the Future 

In this project, we are collaborating with two teachers who are active in the SIG to document the 
development and effectiveness of their "Special Education Classroom of the Future." This project 
was initiated by the teachers and funded by their district and by Apple Computer. The teachers 
commissioned us to help them evaluate their innovative project. 

ED and LD students who are involved in the project use computers intensively in their English, 
mathematics, and skills classes in ways that go beyond drill and practice. The teachers and students 
make use of data bases, spreadsheets, and word processing tools in a variety of engaging projects 
that often cross the boundaries of traditional subject areas. In addition, each student in the program 
is given a personal computer for use at home. 
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Researchers from TF RC (Susan Jo Russell and Jan Mokros) are helping the teachers capture the 
unique and particularly effective elements of their approach so that the school will be able to 
modify and expand upon its program. At the same time, we will help teachers identify the 
progression they went through in developing their teaching approaches, so that they will be able to 
articulate this process to other teachers. The project is currently underway and will be completed in 
January, 1988. A joint research article, authored by the teachers and TERC researches, will result 
from this project 

• Mathematics Learning among Special Needs Students 

Drs. Russell and Mokros are conducting pilot research on children's learning of mathematical 
concepts in data collection and analysis (ordering, graphing, finding central tendencies) in a 
mainstream classroom and a class for learning disabled students. The special education teacher 
who is collaborating with us was active in the SIG. The aim of the study is to better understand 
how children who are functioning below grade level in mathematics understand and apply 
mathematical concepts when they are relieved of the burden ci calculation, liie study will help us 
understand not only how these students solve mathematical problems, but also how they can more 
effectively use software tools such as spreadsheets and data bases to solve real mathematical 
problems. 

We will observe and conduct clinical interviews with children who have been identified as having 
learning problems as well as children who do not have identifed problems. The children will be 
interviewed as they wrestle with problems involving the use and application of the concept of 
central tendency (mean, median, and mode). Using some of the mathematics activities being 
developed for another TERC project, we will then introduce students to the concepts of mean, 
median, and mode by having them work with personally relevant problems where they need to 
collect and analyze data to solve a problem. Students will use appropriate software as a tool for 
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solving these problems. Following the intervention, we will again interview students to determine 
the effectiveness of the teaching sessions on students 1 problem- solving skills. 

Pilot research is currently underway and will be reported at the June Research Symposium 
sponsored by the Center for Special Education Technology. 

IV, DISSEMINATION 

Dissemination is integral to all the facets of the Beyond Drill and Practice project The Special 
Interest Group is itself a vehicle for dissemination, both through its newsletter and through the 
members themselves, who talk with colleagues, give workshops, and often become sources of 
information within their schools and districts. The collaboration with Lesley College results in 
dissemination of the project's work through the training opportunities which have been established 
there (see above, under TEACHER GROWTH, DEVELOPMENT, AND TRAINING). 
However, there are two additional specific mechanisms for dissemination which have not been 
covered elsewhere in this report. The first is the book which is being produced by project staff; the 
second is the presentations and publications which have been made by staff and SIG members 
throughout the course of the project These are discussed below. 

Bevond Drill and Practice : The Book 

An ongoing task of the project has been to compile experiences of classroom teachers who are 
using learner-centered software with their special needs students. Much of the knowledge base in 
this area resides with practitioners; it is at the grassroots that new applications of the computer are 
being developed and evaluated by experienced and committed professionals who know their 
students and are willing to take the risk of trying something new which just might work. While a 
slim research base is gradually accruing in the use of, for example, word processing and problem- 
solving software, research will never provide all the answers that practitioners need. The gathering 
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and synthesizing of knowledge from practice — what worked with which students under what 



i circumstances — is an invaluable resource for educators. Experiences gathered both from our own 

i 

{ regional collaborative in eastern Massachusetts and from the nationwide search for promising 

I 

j practices undertaken by the project in Year 1 provide the basis for our handbook for special 

V 

j gdUflUQrs. 

1 



J. 



Guided by what is actually happening in the field, we chose four uses of LCS on which to focus: 
supporting skill development, teaching writing, developing problem-solving and critical thinking 
skills, and improving "learning to learn" skills (motivation, responsibility, independence). 
Chapters on these four areas form the heart of the book with additional chapters which introduce 
learner-centered software, describe the teacher's role in using LCS, and discuss the practical 
aspects of integrating this software into the curriculum. 

The outline of the handbook, tentatively titled, Bevond Drill and Practice: Using Learner-Centered 
Software in Special Education, is attached in Appendix R Most chapters are in draft form. 
Currently the outline and two sample chapters arc being considered by publishers. Two of these 
publishers have expressed interest, and further discussions arc underway. The remaining chapters 
will be finished up in cooperation with the publisher when negotiations are completed. The two 
sample chapters, Chapters in and IV, are attached in Appendix G. 

Selected Articles and Presentations 

Throughout the course of the project, both project staff and some SIG members have made 
presentations, conducted workshops, and written articles which have disseminated the work of the 
project These have included: 
Articles 

Mckros, J. R., & Russell, S. I (1986) Learner-centered software: A survey of microcomputer use 
with special needs students. Journal of Leaminy Disability 19:3, 185-190. 



IS 



jERJC , 19 



Russell, S. J. (1986, Spring). But what are they learning? The dilemma of using microcomputers 
in special education. Learning Disabilities Quarterly . 

Russell, S. J. (1986, December). "My kids could never do that": Adapting software for the 
learning disabled student. Churchill Forum . IX: 1. 



Presentations 

Corwin, R. B. (1985). Computers for learning disabled children: Do thev promote learning? 
Presented at the Boston University School of Medicine conference, Learning disabilities: A new 
look at unsettled issues, Boston, MA. 

Corwin, R. B., & Russell, S. J. (1986, April). Bevond drill and practice: Matching special 

learner needs, software, and IEP objectives. Presented at the annual 

meeting of the National Council of Teachers of Mathematics, Washington, D. C 

Corwin, R. B., Russell, S. J., Simone, D., & Ary, T. (1985, May). But what really happens 
with special education students? Presented at the seventh annual Lesley College Computer 
Conference. [Ms. Simone and Ms. Ary are SIG members.] 

Russell, S. J, (1985, June). Report of research in progress: Preliminary results of national 
survey. Center for Special Education Technology Research Symposium, Washington, D. C. 

Russell, S. J. (1986, April). Creating an environment for change in the teaching of writing. 
Presented at the annual meeting of the American Educational Research A? ociation, San Francisco, 
CA. 

Russell, S.J. (1986, July) Bevond drill and practice: Do we know what we're doing? Presented 
at the Promising Practices Symposium on Computers and Special Education, San Jose State 
University, San Jose, CA. 

Russell, S. J., Corwin, R. B., Kapisovsky, P., & Mokros, J. (1986, May). Special education: 
Research into practice. Presented at the eighth annual Lesley College Computer Conference. 



Other 

1. Staff members Corwin and Russell and SIG member Donna Simone conducted an all-day 
workshop for the New Jersey State Department of Special Education covering three of the central 
topics from the project handbook: skill development in mathematics and language arts, critical 
thinking, and writing. 

2. Italian national television filmed at TERC, in the classroom of SIG member Betty Church, a 
resource room teacher in the Medford public schools, and in staff member Corwin's graduate class 
(Computers in the Resource Room) for a documentary on computers and special education. 

Dissemination of information from both research and practice will continue and expand through the 
SIG and ongoing research collaborations. 
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APPENDIX A 
SIG NEWSLETTERS 




MICRO AND SPECIAL NEEDS 
. SPECIAL INTEREST GROUP 

NEXT MEETING: Monday, December 3, 1984 

4-* P.M. ♦ **We will start 

TEPC promptly at 4 p.m. 

1 6*6 Massc-cnuset ts Ave, 
Carnbr i doe . Mass ach use 1 1 s 

AGENDA: 

4:00 - 4 ; 4 5 H c r d r'roces; i nq 

Demon strat ions ot Bank Street Wr i ter 

M i 1 1 i k e n 
r. i awr ; ter 

Ever v piece- o+ = c-t iware nas different -features, 
f-it least three pieces ot software will be 
oresenteo so that -ie can see the special 
characteristics ot each. This will provide an 
eas>' intr oduc t i on to tne use of these programs . 

We will also h?ue an oppor tun i ty to d i scuss the 
uses of word processors with special needs 
ch tiar en. Hr. at successes have we had? What 
problems ha^e w* e ,cer i enced? Why use these 
p r o Q r =i0i = " 

4:45 - _5,: J 5 Sof t war e Br cm = < no 

In ado i * i on to the software listed above, 
we will ha.ve a c nancy to look at other 
language arts programs such as Bank Street 
Speller, Missing Links and tapper. 

It is also a time to talk informally with 
colleagues in other schools about their 
experiences ana interests. 
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5 :„C 5 5 : ^ 0 T * fycher !m ti a t * d C 1 a s s r o om i n vest i oat i on 

Man , uar i ea questions were raised in last 
month's meeting. They ranged -from concerns 
with barriers to acauiring software and integra- 
ting it within the c 1 ass room , tc questions abou t 
tapping kids learning strengths through the use 
of* compu ters < see enclosed notes -from the Novem- 
ber meet i ng) . 

This will be a time to brainstrom about these 
and other i s s u e s . Ne will al so di scuss a -few 
teacher-initiated classroom investigations that 
ar e ..i u s t beginnina. 

5:40 - 5:50 Agenda tor Next Month 

> p« will de c i de wh a t ar e a 
and w h i c h = of tw&re to investigate 
during ne-^t mon t h ' s meeting, 

5:50 - 6:00 Conclus ion 

The f i n *1 10 minutes n a*»e be en set aside 
■for individuals to : 

♦ S i CtVi out so t twsr e - 

The word processing software will 
be available for those of you who 
ma,> wish to take it home or to your 
school = for a closer look, or to t ~ y 
it ou * in vour c 1 assrooms . 

♦ Set * meeting time with a TERC s^aff member - 

Anyone interested in investigating the 
Do = =ibi 1 i ties of beginning a research 
project m* . set a meeting time with a 
TERC staff member. 

♦ Sof twar e br c»i> • = i ng - 

The word processing software will be 
aua i 1 aol e for viewing un t i 1 6 : 30 . 

* For those of > ou who would like some additional time to 
view software, we've set aside 3:30 - 4:00 and 6:00 - 6:30 
for th i s purpose . 



i i i i i i i i i i i i 



! WE ALL LOOK FORWARD TO SEEING YOU! !!!!!!!!.'!! 1 



ERLC 



25 




LI' t er e^ t ufouo. 



Susan Jo began trie meeting a t 4:20 uh th an introduction to 
the project. She vxpUmed the reasons -for getting the 
group together *nd talked aoout resources that would be 
available to the group (software library, TERC teaming ^ith 
teachers -for research support"'. We next went around the 
room to have eacn person introduce ner or ..imsel-f , 

(.Wove decided to include this i r.format i on so that you may 
get a sense of the composition of the group and of 
individuals interests and experience. We tried to keep 
notes during the introduction, but we may have misse_ or 
con -fused f ac Is . Pi ease excise arr. misi n format i on 
pr esen ted) . 

V i ck i -Read i ng 

Doesn ' t use computers. Interested in compu ter i zed I EPs 
to save time. Works with preschool SPED. 
Mar ty-Read i ng 

Resource room-generic instructor. Wants to fc£ sble to 

use their system's rotating compu ter for instructing 

k i ds. 
Debbi e-Lex i ng ton 

consults w i 1 1 f' many teachers t h rouohou t their system re 

SPED kids and computers. Is interested in research on 

computer implementation with SPED kids in se ) f -con ta i n- 

ed c 1 assrcorr.i . 
J i nny-Cambr i dge King 

Uses computer with SPED kids m regular classroom 
uar i an-Cambr i dge King 

Id teacher--uses some Logo, some problem-solving 

sof «are . 
He 1 en-l * --n 

^iass, has computer in class. Over the summer, 
iewed over 100 pieces o-f software for potentia' 

6> «D use (working with Debbv) 
Mar i e-Shr ewsbur y 

Teaches SPED class in high school 
Donna-Shr ewsbur y 

SPED coordinator, resource room teacher. Wants to find 

interesting, valuable software to use with 15-16 year 

ol ds . 
Pa t-Andover 

.4 teacher- i n terested in developing ways of using com- 
puters with her students. 

Dav i d-Ar 1 i ngton 

Works in Learning Center with small groups of kids-has 
five Apples. Lots of use of computers as motivation, 
reward, 

Judy-Dept of Ed. 

will arrange for group to present its findings at State 
Special Id conference, 
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=>rtu cumi n . f r r ^..r , , j coniDuters with SP^D kids for 
word pr ncesMfio. «:ir i i i ana or act ice. 
CI ri * re-CcTi ton 

resource teacher wno = using Loqo for the -first tim* 
Kathy-Canton 

needs to sol "e some technical problems be-fore being 
able to use computer -a resource teacher 
Judv-Canton 

principal, interested in using computers with SPED kifls- 

Lou i se-Re ad i no 

resource room teacher 

Joe-Wal ker School 

have two computers, 54 boys between 7-13 years. Using 
Mil liken word processor with much enthusiasm. 

Susan-Lesley & Cambridge 

SPED teacher on assignment. works with administrators 
in advocacy role. Works with substantially develop- 
mental 1 y de 1 aved V i ds. 

Susan-Cambr i dge 

works in self-contained Id classroom. They have one 
computer f u 1 1 t ime . 



After the introductions, Becky asked the group about 
software that they liked and had success using. We need 
recommendations about wnat to buy for the software library. 
The group mentioned a few word processors: 

Mil liken: good because it needs only 7 commands 
new Bank St. Writer: has eliminated problems with 
two modes . 

Kidwriter: doesn't print, but has pictures to go with 
words. good for pre-reading. 

Other software discussed included Gertrude's Puzz.es & G's 
Secrets, Missing Links, the new Delta Drawing, Sticky Bear, 
Memory (a package with * comprehensive system for teaching 
probl em- soli' ;ng • , and Odd One Out (for younger children.)" 
Someone mentioned that Closing the 

Gap and the Insider were good sources of software reviews. 

People talked about how the effectiveness of any piece 
of software m 8 = close!/ related to the instructional strat- 
egies used and to the characteristics of the student. 

We also talked about typing tutors, and the extent to 
which kids needed to have we 11 -deve 1 oped fine motor skills 
in order to use word processors. 

Becky said we could get a batch of wordprocess i r.g soft- 
ware together for next time -.December 3rd), and have people 
describe the ways in wmch thev had used this software 
effectively with different tvpes of kids. Anyone who'd like 
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Other issues o + interest* to tne group included the 
toll ow ingi 

- What Are other schools doing in terms o-f getting computers 
used with SPED Kids' 5 Is this happening primarily in a 
"top-down" way (administrator initiative) or in a "bottom- 
up" way (teacher initiative 1 ? 

- How do you convince admi n i = t rat or = that computers can be 
effective in instructing SPED k i as 

- How do you decide what programming languages to teach? 

-Whz are we using computers with special needs kids — or 
with any kids? What can we accomplish that we couldn't 
oth erw i se? 

- Are there any patterns in children's responses to Logo? 
For example, some kids get turned on, some "shut down" 
to Logo. Can you predict what kind o-f kid is going to 
react in a certain way' 7 

- Are there skills — such as problem-solving skills-that are 
developed via computer and then generalize to real li-fe 
settings? 

~ Is the computer useful? Is it useful in terms o-f. . . 
mot i va t i ng k i ds^' 

getting them to -feel more like regular kids? 

as a theraputic tool (less threatening than a person?) 

pr omot i ng L'ommun i cat i on ? 

- What can we do with the computer to aevelop skills in 
science, history, and social studies 7 

- How can we use the computer to tap kids' learning 
strengths ? 

- How can the computer help kio = :->itr. particular kinds 
o-f attentional problems" 5 'e.g.. c z«e s it help the kid 
wh o ' s earMy d i s t r =» c t e d ~ J .» 

- How is the computer being integrated into other cur— 
r icular areas? 

Fi nelly, someone mentioned the importance o-f gathering real 
dat« to answer some o-f these questions. "We have to have 
some convincing arguments to bring to our schools" 

At the next meeting, we'll discu=s how we can begin invest- 
igating some o-f these questions. 
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MICROS AND SPECIAL NEEDS 
Special Interest Group 

Next meeting: Monday, January 14, 1985, 4-6 p.m., at TERC 

(Software and canputers available: 3:30-4:00, 6:00-6:30) 



Word pr ocess i no . * l*rge portion of December's meeting was 
used to demonstrate several word processors <see enclosed 
notes). By the end of the meeting, people had just begun to 
share the i r thoughts and experiences about the probl ems, 
advantages, and issues of using word processors with special 
needs students. Some of the questions/issues raised 
i nc 1 uded : 

1 . Do studen ts wr i te mor e usi ng a word processor? 

2. rtre students better able to see and correct spelling, 
punctuation, and other syntactic errors because what's on 
the screen looks like "real print"? 

3. Do students use the word processor to move text around 
to improve the structure and sense of their writing? 

4. What i= the teacher's role in the student-word 
processor interact! on 

5. How much of =» carrier to using a word processor is lack 
of typ i ng =ki ] I " 

We will continue this discussion, shifting our focus from 
the characteristics of mor d processors to ac tual c 1 assr oom 
practice. Special Interest Group members who have used word 
processing with their students will share their experiences 
and & jden t wor k . 
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» Sof tware 1 i brary . Sof tware >a i 1 1 be aval 1 abl e before and 
after the meeting. If you borrowed software thi s month, 
please bring it with* you to the January meeting. We also 
need suggest i ons for software to be purchased (cal 1 Susan 
Jo) . 

* Pr [Tit 1 i brar y . PI ease give any ar t i cl es you have found 
usef u 1 to Susan Jo for inclusion in our 1 i brary . Remember 
to return borrowed articles. 

» IEP management systems. Several members of the Special 
Interest Group are exploring IEP management systems for 
their schools. They are especially interested in contacting 
people who are currently using some system in their schools 
and can share their experiences. We'll make a list of who's 
using what next meeting. If /ou are using such a system, 
please bring any information /ou have <the name of the 
system, where information about it can be obtained, who in 
your school system to contact to find out how it's working). 

*Tape recordi no. Although we are taking notes of the 
meetings, we feel like we are missing a lot of the richness 
of what people have to say. We are wondering how people 
would feel about tape recording at least some of the 
meetings. We could transcribe the tapes and use portions of 
them later for the project handbook . Susan Jo is expl or i ng 
rental of a microphone which would be able to record a qroup 
of our size <or does anyone have one which could be borrowed 
for meetings?;. We'll talk about this in January. 
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December ] ?, ] ?84 

TO: Beyond Drill and Practice- Group Members 

FROM: Jan Mokros (TERC) 

RE: Notes -from December 3rd Meeting 

Susan Jo Russell (TERC) began the meeting at 4:20 and 
distributed a bibliography of resources on word processing, 
along with other materials on usinq the computer to help 
teach writing. We spent the next hour and fifteen minutes 
reviewing word processing software. The following software 
was reviewed: 

1 . Mi 1 1 i ken 

Joe Cambone (Walker) demonstrated the Mil liken word 
processor, which has a fairly simple system of commands 'you 
only need to use a few keys). One different feature of this 
software is its pictorial metaphors (e.g., a desktop and 
filing cabinet.) Joe said that kids found the filing 
system very easy to use, because they can easily visualize 
what they're doing. 

2 . K i dwr iter 

Becky Corwin (Lesley College) demonstrated this piece, 
which combines story illustrations with writing. Students 
c«n select i - . : t of standard pictures or symbols, 

arrange these pictures on part of the screen, and type their 
stories on the other part of the screen. Limitations 
include the fact that the text runs only 6 lines and the 
screens, are somewhat clumsy to handle. Also, the 
commentary "It will be very easy to do!" appears frequently 
in the instructions. 

One of the group members commented that Kidwriter might 
be a very useful tool in helping young children learn to 
plan and sequence their thoughts. 

3. Magic Slate 

Becky showed that the unique feature of this piece is a 
large type face. The instructions are straightforward and 

h* word processor has most of the standard features 
(centers, underlines). It is fairly easy to write over 
the text— which some of us saw as a problem and others 
thought was an advantage. 
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<\ . Bant- Street Mr iter 

Susan Jo demonstrated this word processor, pointing out 
that the New Bank Street Writer no longer has two modes, one 
tor writing and one for editing. There are two new Bank 
Street Mr iters, one tor 64k machines, one for 1 28K machines, 

5. Bank Street Speller 

This piece is used in conjunction with Bank Street 
Kir iter, and allows the user to check on the spelling of a 
particular word, list al l^the times this word appears, and 
see these words in context to determine whether the 
spelling is correct. It also allows you to add words to 
the dictionary. Another important feature is that it 
provides suggested spellings of words like the one that 
has been misspelled. It allows you to get printouts of all 
the words you've used or of the misspell led words with their 
correc t spe 1 1 i ng . 



After reviewing the software, we continued with a brief 
discussion of research that people are planning and 
undertaking. Susan Jo told about the project that Jinny 
Chalmers (Cambridge) is working on with Logo and an Id 
student. Susan Jo and Jinny are taking turns observing the 
student to see what she does with Logo. After each session, 
they discuss their observations and tape record their 
discussion. This documentation is useful in figuring out 
next steps — things to try out with the student. 

Arthur Wood <TERC> and Virginia Hutchison (Cambridge) also 
described a project that they are doing with a 7th grader 
who has problems spelling. Arthur is working with him to 
teach him how to use the computer to improve his writing. 
Virginia noticed that the student successfully used the 
computer to resequence his thoughts and to put his ideas in 
the appropriate order. 

A general discussion ensued, with many people mentioning 
that when students see their writing in print it helps them 
recognize the problems in their writing. One teacher 
mentioned that a student had said to her, "When I can see it 
on the screen, my sentences are better." Another mentioned 
that students write "three times as much when they use a 
computer", compared with when they are writing by hand. One 
teacher said that she had good documentation of a student's 
original writing—and the fact that the student often 
refused to write—and that she could see a clear improvement 
once he started to use the computer. The issue about typing 
skills, and whether the inability to type made it di f f i cul t 
to benefit from word processors, was also discussed. 
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MICROS AND SPECIAL NEEDS 
Special Interest Group 
Next meeting: Tuesday, February 26, 1985, 4-6 p.m., at TERC 
(Software and computers available: 3:30-4:00, 6:00-6:30) 



" .»„■ r m • 



Thanks to everyone who returned 
questionnaires. The>' were v -r .< help-ful in planning this 
meeting and subsequent meetings. It's clear thai different 
people are in the group tor different reasons and that there 
is a variety of needs among us. It seems like we may need 
to structure some parts of our meetings in small groups, so 
that people car, work' ui tr, >deas and content which most 

interests them. k'e'Jl report to , ou in more detail on the 
results ot the questionnaires =.t the next meeting. In the 
meantime, here's the ace no?. 

4:00-4:15 Fee G , browsing. t»".Hng 

4:15-4:45 Whole group meeting — announcements, reporting on 
questionnaires, new srt.ffj of interest, feedback from 
people who've bor r o>-i*c sof U, s r ; 

4:45-5:45 Three srr.s'. l gro.;. re--.ir.gs (choose one) 

Eva] uat i nq loit er e + c r s pecial needs children — t o 

discuss a way for us to ge ♦ s-stematic feedback from people 
in the group who tr , out sof ♦.■»-« and to eventually organize 
that information in a m». tn< t could be helpful to others 
i this can benefit us .31 recti,, ana can also later be used in 
the handbook) 

Word process 1 no ^_§cxiiMA. e5 and issues — to begin work on a 
section of the nsndbool- i/ihich will deal with word 
processing: ho, to do it ... lt - social needs kids; what are 
the advantages, problems; ..f.»i -re issues to keep in mind 
this gr ou p w 1 1 1 meet in > 1 3 - .- n 5 i -o > 

iLXlDSi — gujt — gof tj^ja re.— hands-on time for trying out 
softi-iare; someone mi 1 1 be sellable to help 

5:45-*.: 00 Demons *r * t . on of the Koala Pad for anyone 
interested, informal time, bor r ©Ming software and articles 

March meeting: Monday, March 25, '4-6 p.m. 
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Hotes -from 1/14 Meeting of Special Interest Group 
Recorded by Jan Mokros 

Announcements 

Susan Jo began the mee t i ng by rev i ewi ng recent software 
acquisitions and encouraging people to check out and. use the 
software with* their- students. Becky reviewed several 
articles that might be of interest to the group-- these also 
may be checked out. Susan Jo gave information' about the 
Lesl ey Compu ter Conference (ear 1 y May) and expl ai ned that 
our group would be making two presentations! ' Susan Jo also 
announced that she knew about four othet* special interest 
groups dealing with special needs individuals and computing, 
i nc 1 udi ng, . . 

- Boston Computer Society's newly formed group 

- a group of teachers meeting at the Springfield 
Regional Center in western Mass. 

- Mass CUE 

- city of Boston special ed teachers 
Discussion of Ulord Processing 

Members of the group talked about how they were using word 
processing with their students, the benefits they had seen, 
and questions they had about possible outcomes. Etelow are 
some comments from this discussion. 

One teacher has collected writing samples from her 
students over a period of time, and has seen considerable 
development of sentence structure. She also noted that when 
using the computer, kids don't seem to mind making 
correc t i ons. 

- Another teacher particularly liked the fact that students 
were enthusiastic about writing when using the computer, and 
that kids maintained this en thus i asm over the summer--! ooKed 
forward to wr i t i ng. 

- When students see the printed text <as opposed to the i r 
own handwriting^, errors in punctuation, capitalization seem 
to become more apparent. (One teacher wondered whether this 
is because typing is not as automatic as writing. Students 
have .to think more about each step. She also wondered 
whether a regular typewriter might have the same effect in 
this respect as would a word processor.) 
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- With the word processor, Kids make the same types of 
errors and the same number c» + errors, but it's not as 
difficult to -fiu the errors. 

- Kids ma>' be getting the message that it's allright to make 
mistakes, that what matters is what you do to correct the 
m i stakes . 

Quest i on s: 

Are students more wi.lling to correct their writing when 
using the computer than when writing by hand? 

Do students catch more of their errors when using the 
compu ter? 

Does the computer help the student improve his/her 
self-image as a writer? to take more responsibility for 
his/her writing? Are feelings about self as a writer 
different? 

(One teacher suggested that kids have more confidence that 
their final product is going to be excellent) 
Another teacher noted that there may be more of a sense of 
security, of "I know how fco do this myself." 

Does writing content improve when a word processor is used? 
Do the mechanics improve'* 

Is there a tension between helping kids improve the 
me chan i cs vs . the content of the i r wr i t i ng? Can a word 
processor be used to teach both things simultaneously? 
(One teacher notea that I- • ds 1 ike working on their own 
stories but are far less enthused about working on 
me chan i cs . ) 

What do students like best aoout using word processors? How 
do they think writing i= different when using a word 
processor ? 

Other Commen t s 

— ^ 

- One good thing about writing on computer is that it can be 
easily set up so that students work in pairs, and can talk 
about their work. One teacher finds that students do talk 
more about the content o-f their writing. 

- Using word processors is labor intensive, -from the 
teacher's perspective. One person said that she had two 
teachers working with three kids. Another mentioned that 
perhaps it was the added teacher attention that produced 
posi t i ve outcomes. 
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- Perhaps when using compute, to ao writing, teachers begin 
setting higher expectations tor their students, and there is 
a se 1 f -f u 1 f i 1 1 i ng pr opftec / . 

- One teacher asked about applications with kids who are 
modere te 1 y re tarded. Can >-«or d process i ng i mpr ove their 
wr i t i ng? 

- Several people asked, "How do you know when a student's 
writing has improved?. What are the criteria for judging?" 

Summar y 

Many of the questions we asked related to kids' attitudes 
about writing, and how these were affected by using word 
processi ng software . <See above Quest i ons ) ' Some group 
members seem interested in starting to explore these 
questions. Jan, Becky, or Susan Jo will contact these 
people during the n*>ct month *nd encouraged other interested 
individuals to call them. 

Next Meeting: Tues. Jan 26tn. 4;0U 

Meeting after that: Monde,-, March 25th, 4:00 
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MICROS AND SPECIAL NEEDS 



Special Interest Group 



Next meeting: Monday, March 25, 1985, 4-6 p.m., at TERC 
(Software and computers available: 3:30-4:00, 6:00-6:30) 



A genda 

4:00-4 : 15 Food, brows i ng, talk i ng 

4: 15-5:00 Smal 1 group meet i ng» (choose one) 

Word process i no activities and issues ~th i s group , 
which began at the Februarv meeting, will meet again (notes 
■from the previous meeting are enclosed) to continue its 

di scussi on 

Sof twar e te = 1 1 no --th i * group wi 1 1 share i nf ormat i on 
about software the/ have triea and think about how we can 
develop ways of sharing experiences, both within our own 
group and with a larger audience 

5:00-5:30 How does "learner-centered" < non-dr i 11 -and- 
practice) software -fir With I EF objectives? This will be 
the oegi nn i ng of a d i scu = s i on on this i ssue wh i ch we may 
want to continue in -future meetings. 

5:30 Demonstration of Special Met — an electronic bulletin 
boara -for special educators — for those interested. Also, 
time for br casing, borrowing software and articles. Those 
interested in participating in panel at Lesley Conference 
C=ee next page) w i 1 1 set a time to get together. 

April meeting: Tuesday, April 23, 4-6 p.m. 

May meeting: perhaps a joint meeting with several other 
special education and microcomputer special interest groups, 
A Saturday event'* 
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Announcements zS&tit' 

.^ he Lesley Compu 
up,^ on;MaiV/*4, Our group has "a s1o.t':$L 
teachers" \io talk about-^cl assroom-tyffi 
;the:^use .< of -• mi crocompu ters wi thVs| 
emojii brrip y? disturbed students, pfg 
In^p^ti c I pat !nTs-%ii 11 ^e t toge ther^ 
MarcforneVt ing and' set; a t ime to pi ari^ 
mee t i ng c 1 '©s*s \ Apr 1 1 i 2 (no on -s l.t 
further information about the conf erjjilllf 
Karen. Gremley, or Nancy Roberts at 



■y. 



.ti 



Brief descriptions,^,^ 
systems wMUbe available at the Mar*cf)& 



PLEASE bring back bor?c^[ 
members of the group have access to IX? 
you can, of course, sign it out agalri^ 



Trie Counc i 1 for-' 



sponsor i ng a conference on sof tW^ 
eval uat i on for spec i al needs stiff* 
Alexandria, Virginia. Deadline 
We just received information about thX 
know more before the March meeting. 



~ Interest 
bu t too man/ of the 
involved in the word 
start such a subgroup 



a Logo subgroup'^^^ 
nterested people ^seiim 



i n 
i 

process i ng 
at the Apr i 1 



peopl 
group 





JK? • i 



Saw 



>Ig»i»»nt 

****** J»amv 



saws 



ou ^unt : to 



bt 'already 
w»\ shoul d 




Notes -from sot*.,i=>re viewing group, 2/26/85 meeting: 

Peop 1 e 1 ooked at the new Bank Street Writer and Speller, 
Kidwriter, Gapper, Rocky's Boots, and Storymaker. After 
viewing Kidwriter, one teacher borrowed it, saying it 'ooked 
good -for younger k i ds . A1 so several posi t i ve commen ts abou t 
Gapper. Rocky's Boots "takes a long time to get into," 
according to one teacher. Someone asked if there were any 
map skills or animal identification software available. 
Arthur Wood tol d her about f orthcomi ng map ski 1 Is software 
•from D. C . Heath . Some peop 1 e were i n teres ted i n software 
not just -for their cl ass room use but also because parents 
often ask about software to use at home with the-ir learning 
disabled children. Nobody tried Terrapin Logo, Factory, 
Snooper Troops, or Gertrude's Puzzles, which were also 
avai 1 abl e . 
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Motes from were Process.no Gr cud , 2/26/35 meeting: 



The word processing group met for 50 minutes at the. 
SIG meeting on Feo 26th and produced an incredible number of 
good suggestions concerning material we should cover in the 
Handbook. Here's what we cohered: 

Ulord Processi n o Tod i cs -for the Handbook — and Content 
Suooest i ons 

1 . Acquainting Kids with Word Processing 

What do kids need so they cen get started quickly? 

Goc 1 i dea to give them a few necessary commands, then let 

them work with it themselves. Don't spend a lot o< time at 

the beginning teacning all o-f the commands. As you work 

with word processors, you'll learn -from each other. 

A good idea -for beginning: Have kids take turns, each 
writing one sentence on the machine. They could make a 
story this way, then take turns editing the story. Or, you 
could give each child * word, and ask her/him to include 
this wore in the sentence, 

2, The Typing Issue 

Do kids have to have good typing skills in order to use the 
word processor successf u 1 1 y? 

Group members didn't agree or. the answer to this: One 
person said that kids quickl> learned to hunt and peck, and 
weren't held back bv lack o-f typing ability. 

If typ i nci is a probl em, there are some ways a teacher can 
make it easier: 1) Teacher can type -for the kid} 2) have a 
software typing tutor available; 3) have a typewriter in the 
classroom so kids can practice; 4) put a mimeographed copy 

0- f a typewriter keyboard on each child's desk, so kids can 
practice when tney ^Ave ? -free moment. 

Typing is reallv a svetemwide problem: Schools need to deal 
with the issues o-f .*h*n, hci/;« wnere to introduce typing. 

3 . Log i s t i c s 

How do you W.al* different con-figurations o-f kids, 
computers, and software** 

1- f you have only one computer. . . 

What do kids do when it's not their turn on the computer? 
How do you encourage turn-tak i ng? 

If you have many computers, . . 



k»or d pr c--.es s ■ ng — 1 



How do >cu hancie .. £*i..-:c«t c^e s t i ons/requests at once? 
! «hat to co . f - rr 1 . i :< problem. 



4 . The Hi t t y-G r ■ t xy 

Things that csn m a k e ; t €=«sier -for the teacher, . . 
1> each student snould h?ve her own disk, 

2"> disk's -rhouic be :-ept in a storage box (kids leave them at 
school ) . 

3) should be time at the end of each session for kids to 
save what thev'ue written. 

4) should be able to print out what you've done. 

5. Special Issues with Special Needs Students 

1) Students ma/ have problems in quitting when they're 
supposed to. (Colin mentioned that "kids just don't believe 
it when you point to the clock and explain that their 15 
mi nutes is up"), 

Solution; Put a timer on top of the computer when it 

rings, it's time for the next person. 

2) Studenti may lack se 1 f-cont i donee , " not feel confident 
they can explore more word processing applications. 

Donna said she encouraged students to use the word processor 
-for their homework in other courses, but they didn't quite 
feel confident enough to oo it. She felt her learning 
disabled students were more dependent on her, on the 
structure of the class. 

3) Students mav nave problems collaborating. Colin 
suggested the ';p \] ot 'cop i 1 ot" arrangement. The pilot is in 
charge, geti to work on the machine, while the copilot can't 
interfere. -;Let's get more detail on this.) 



6 . M 3 i n s t r e am t n q I ss l, e s 

What are the a d a n t age = ' d I sadvantages of teaching 
wordprocessi no to id kids in a mai nstreamed setting? 



Teachers in the group talked primarily about the 
disadvantages: Peer rejection is a primary concern. One 
teacher mentioned that her students do not like to work on 
any software that makes sounds (either positive or negative) 
in a. mai nstreamed group, b. .ause they don't want the other 
kids to know what they're doing. The privacy issue is 
important. One teacher commented that if she had to do word 
processing in a ma i nst reamed setting, she probably wouldn't 
do it. 



7 . Outcomes £ Perception s 

What happens to kids writing when the use word processor 



q w&rd process.nq — 2 
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:«oe= it :r ; rct tr.*T p^r^.r^; skills?) What do kids 



9 . How Teachers Learn abou t Uord Process i no 

We talked about ef f ec t i ve/ 1 nef f ec t i ve ways to learn to use 
word processors. The group agreed that it is not a good 
idea to go through the manual page by page <too time 
consuming and not necessary;. An effective way of learning 
is to sit down with another person, review and talk to each 
other about * few pieces of software. Use it awhile 
yourself, but don't be afraid of making mistakes from the 
k i ds . You can all 1 e ar n f r cm each other • 



1 0 . The word processor and approaches to teach i no writing 
We talked about two ver^ different approaches used by 
teachers: 1 nave kids wr • te first copy on computer, do 
edi t i ng on computer . 1 ear n to compose wh i 1 e they're work i ng 
on the machine. 2; h=. ; ;e k : ds j*t \ te out their piece first, 
then copy it onto the computer. Copying approach seems to 
be problematic in that kids often have perceptual problems, 
and the copying results i r, more errors. But i-t is an 
approach man y p eop 1 e u = e . 



We want to meet again next time to continue this discussion. 



♦ hi n !■ ar«c 




3 . Sof twar e < too big to qe t i n t o a 



t our meeting) 



Wor d proces = i ng— -3 



ERIC 



42 




MICROS AND SPECIAL NEEDS 
Special Interest Group 

Next meeting: Monday, April 23, 1985, 4-6 p.m., at TERC 
(Software and computers available: 3:30-4:00, 6:00-6:30) 

Aoenda 

4:00-4:15 Food, browsing, talking 
4:15-5:00 Keyboard! ng Skills 

Joan Hamilton, language arts teacher and computer 
coordinator at a school in Bolton, Mass., will talk about 
keyboarding skills — when, what, -for whom. Shte has done a 
great deal o-f thinking about this issue -for the students in 
her school system and has previewed and evaluated much o-f 
the typing software (some o-f which she will demonstrate). 

5:00-5:40 Small Groups (choose one) 

How does " 1 e ar ner -cen t er ed" ( non-dr i 1 1 -and-pr ac t i c e ) 
so-ftware fit with I EP objectives? This will be the 
beginning o-f a discussion on this issue which we may want to 
continue in -future meetings. At the last meeting, the 
so-ftware group noted that it is much more difficult to 
articulate goals for problem-solving software, such as 
simulations or programming, than for- something like word 
processing, which more clearly fits with the usual 
curriculum goals. Once goals are stated — e.g., "improves 
critical thinking" — it is still unclear how to monitor 
students - ' progress in attaining such goals. Is it possible 
to use "problem-solving" software in the special needs 
student / s curriculum? We will look at one or two specific 
pieces of software to help us think about this issue. 

Logo use with special needs students. We will begin 
with sharing experiences, then move to a discussion of the 
problems and benefits of using Logo as a learning tool. 
This group can serve both as a forum for sharing experiences 
and as a nucleus for contr i but i ng to a sec t i on of the 
teac her handbook abou t Logo • 

5:40 Demon st rat i on of Spec i al Net— -an electron i c bull et i n 
board for spec i al educators — fo^ those i n teres ted. Al so, 
time for browsing, borrowing software and articles. 

May meeting) Monday, May 2 0. 4-6 p.m. <» Last meeting for 
this y#ar «> 
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Notes -from March Meeting of Software Group 
Recorded by Becky Corwin and Susan Jo Russell 

Discussion centered around ways o-f communicating about 
software, both in the group and to a broader audience. 
Topics included: 

Evaluating software borrowed from the SN C-SIL 

Currently we have no way of sharing information when 
SNC-SIG members borrow software. Becky's class at Lesley 
developed the attached form, which we thought we might use 
as a guide for getting feedback. It includes brief 
questions on content and use and gives space for some 
anecdotal material on how the software actually worked with 
a student. 



Issues in sof tware use 

Time . It appears that one of the hardest th i ngs to 
assess is the amount of teacher time a piece of software 
will demand, both in learning how to us* it and in setting 
up. U'hile more interesting pieces of software may require 
more teacher time, it is important for teachers to have ; 
realist'*: vi »w of the*e reqc * remen ts. Another time-rela^ d 
issue is how long a period of time is needed for students to 
have an adequate experience with a particular piece of 
sof tware . Since or obi em-scl ving or 5 * mu 1 at i on sof twar e 
often requires extt^ded peri ods of t ime > d^c i sons to use 
such software hcve real scheduling and educational priority 
impl i cat i ons . 



Reading and Directions. There was a great deal of 
discussion about where in a piece of software the directions 
should be and how extensive they should be. Some teachers 
found that they wanted students to be able to engage u, th 
the substance of the program quickly without going through a 
lot of written directions. Others wanted tutorials 

available as an option; there was a strong feeling that a 
sample run of the program should be available to both 
students and teachers to give them a sense of how the 
program operates, what it does. Some people liked the idea 
of "help screens" available at any time during the program 
and keyed to the kind of help a user would be likely to want 
at that point in th* program. Reading level &.nrt amount of 
reading required are real issues for students with reading 
problems; it would be good to be able for the teacher to 
vary the reading level and/or the amount of directions 
presented at once. 

Learning objectives. We talked about the problem that 
it's hard to know what some software is about when no 
objectives are given in the accompanying material. An even 
more serious issue that was raised was that objectives that 
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are stated are often mi si eadi rig or vague • One teacher 
mentioned th*t for some programs which claim to 11 teach 
problem solving skills," it would be more accurate to say 
that they u encourage u<=r> of probl em-sol v i ng sk i 1 1 s • " Th i s 
led to a discussion of how we can articulate objectives for 
probl em-sol v i ng sof tware wh i ch are mean i ngf ul and wh i ch 
allow us to monitor progress, Sandy volunteered to bring in 
a p i ece of software she has been using with her students 
<Moptown) so we could use it as an example to help us think 
about this issue of formulating appropriate objectives. 
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SOFTWARE EVALUATION 
SPECIAL NEEDS 



Name of software: 
Publ i sher : 

Publ i eher ' s address : 

Price: Catalog?: 



Hardware required (Apple? IBM? other?): Memory: 
Any peripherals needed (joystick, 2 drives): 



Type of software (simulation, game): 
Content : 



Relation to the curriculum: 



Necessary skills: 



V i sual appearance : 

Reliance on reading (approximate reading level?): 

Control , flexibi 1 i ty: 
Pac i ng: 

Demands on teacher time: 



Uhat type of student need does this software address?: 

Do you recommend ft?: 

Do you have reservations?: 



Reviewers name: Addres , 

Phone : 



Data on work with a student: 



April 5, 1985 



Notes -from March Meeting of Word Frocessino Group 
Recorded by Jan Mokros 

The wor d process i ng group con t i nued its d i scuss i on , f ocus i ng 
on the educational goals we are trying to accomplish with 
the aid of word processing and on the outcomes we have 
observed. Logistics of implementing word processing were 
also discussed. Finally, we talked about how word 
processing activities can be justified in ^erms of overall 
1 earn i ng gos.l s . 

Loq i st i cs 

The major problem here is -finding the time for students 
to work on the computer. In many cases f it is impossible to 
have students use the computer for their first draft f so ' 
they may need to write i 4 out first. Or , \ they v coiil d dictate 
it to the teacher (aid) while she types it In. This 
eliminates the frustration of having to produce a 
carefully-written first draft; a task which is sometimes 
beyond the capabilities of the students. 

Overcoming Reading Difficulties 

Some people felt that it was important for kids to have 
fairly good reading skills before they began using the word 
processor. Others felt that the word processor could be used 
as a tool in teaching reading. Betty suggested that by 
having k i ds type in the story while she dictates, you could 
help them improve their perceptual «^.d letter recognition 
skills. 

Outcomes 

We reiterated tho kinds of outcomes we've observed in 
students who have been using the word processor, and got 
some first hand examples of stor:es that Betty's students 
had written on the word processor. Outcomes we discussed 
i nc 1 ude : 

1 > i ncr eased i n teres t , mot i ,/at i on . 

2) pride of ownership, delight in being a writer. 

3) carryover into handwritten work — students often enjoy 
writing more, even when they can't use word processor. 

4) but, in many cases, an outcome is that students get 
hooked on the word processor and want to use it when- 
ever they can. 

5) greater willingness to make corrections. enjoyment 
of making corrections. 

6> becoming better proofreaders — but maybe only if you 
print out their work. One'person said that her 4th 
graders were willing to go through their work sev- 
eral times, each time focusing on catching a parti- 
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u 1 h r ► i * - d Cj - >. : r c« r . 

Jj j js t i _r j m c .j^ j ^ nn 

ihf coristitrUs t . i * t z i r i the- wop d processor i ^ a, 

tool »'»hich i = * ~ > i •;, .n.-'j! pci ? t i ri t o many subject areas, 
it is not ant'icui t *o justit . its use. The advantages of 
word process i no, compared to other computer applications are 
that M you h a % > * a c on «,» \ n c i r, g d r odu c t (better wr i t i n g > to 
show some effects: ?nd 2' r o < j =»r e clearly working at 
teaching a basic = K i 1 1 . There* s no need to convince 
teachers, and adm i n i s tr ator = are usually fairly quick to see 
the need tor this. Typically, word processing fits in with 
many existing IEP* goal s - f or each child. 



MICROS AND SPECIAL NEEDS 
Special Interest Group 

Next meeting: Monday, May 20, 1985, 4-6 p.m., at TERC 
(Software and computers available: 3:30-4:00, 6:00-6:30) 



Agenda 

4 : 00-4 : 1 5 Food , brows i ng , talking 

4: 15-4; 45 Demonstration of Specie, i Net, an electronic 

bulletin board with information about conferences, 
assessment, management =ys terns, sharing ideas about software 
and special needs in general. <We tried at the last meeting 
at 5:30, but found that the lines are tied up by then, so 
we're trying earlier this t i me . i 

4:45-5:15 Small groups- u:hoo = «? one) 

De mon st r atio " ot COP PER , an interactive read i ng 
comprehension program wmcri uses the cloze proreoure, 
focuses on m^in ia*a=, a \ } c^s teachers to enter their own 
text, and appear = * o hs'-o particular utility with special 
needs students. 

Loqo use witn special needs students. The L^go 
group which met at the npril meeting hopes to plan some 
joint classroom investigations for next year. Others are 
••it 1 come to join us as we continue thinking about what we are 
doing and hope to do ivith Loco. 

5: 15-6:00 Surnmi ng Up =<nd PI ann i ng for Next Year 

We'll share the results of the recent TERC national survey 
cf software use bv special educators as a context for this 
group's planning for the future. What would you like to 
plan for next year-* Can we form a planning group which 
woul d meet a couple of times before next fall?' Are there 
people who would like to participate in formulating portions 
of the handbook during the summe.? <We could consider 
starting chapters on word processing, matching IEP 
objectives to software, Logo,) 



RETURN SOFTWARE 
PLEASE PLEASE PLEASE PL1ASE PLEASE 
(So m c« ttt *» tit ttntfittg Hdnw for tit nsmr) 



Note s t r cm .Toar. Hgrrij ) ton ; = t alk on Ke ypoar d i no 

»-ipr t 1 , 1 9^5 



Joan Ham i 1 t on , from the Bolt on Sch oo 1 s , gav e a presentation 
on her thinking aoou t kevboarding skills. Joan is a 
1 an gu age ar ts teacher and coord i nates cornpu ter education at 
her school. Joan f»-*ls that there are two extreme positions 
about keyboarding skills: 1) students must learn keyboarding 



before they use 
keyboard sk i 
ex t r erne 

■ er y 
Jo • n 



up 

ne i ther 
f r om the 
ne 1 pf u i . 
di f f eren t 
aua i 1 abl e 
pr i n t mater i a 



the computer, and 2> students will just pick 
"Ms; don't worry about it. She thinks that 
i s necessary , bu t that keyboard i ng awareness 
beginning rt uiurking with the computer is 
described what she doe^ with students at 
age levels ai,d showed some of the software that is 
to help teach tvping. Sh* also recommended some 



The initial 
students to: 



i e c t » 



of 



approach are tc get 



Keep« d :> t rt n a n c ; 



:<n tr 



k e f Doar d 



. u=e tr.p r i on t rijnd tor Keys on the right side of 
the keyboard an-j Ui* ]*>+t hand For ke>s on the left 

- a l J o i a 2-t i n ac r t * p ' n c« 

Joan ask? her students to spend cart of their computer t i mo 
on keyboarding. The. = i gn a list showing what typing 
activ'^ies the. h:"»e done; th i 3 record-keeping has worked 
we 11 ror her . 

Some extra copu = of J o * n = n a ndou t , wh ich includes an 
annotated list of t.ping software and several lesson plans, 
will be available at the May meet' rig. 
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Notes t r om the Logo Small -group Meet i no 



Apr i 1 23, 1985 



The teachers in the Logo group shared what they have been 
doing with their students and what materials they have -found 
to be help-ful. The.nes which came up during the discussion 
i nc 1 uded : 



. some students' reluct an ce to explore, preferring 
activities with a definite goal that is more immediately 
sat i st y i ng 



. lack ot time: finding ways in school to spend 
time on a long-term problem; kids aren't used to going back 
to a problem and continuing to work on it 

. integration ot" Logo with other curriculum areas, 
especia!1> inritsng which came out ot Logo activity; one 
teacher has ceveloped a unit on architecture related to the 
Logo drawings ot her learning disabled students 

the need to have interesting curriculum -for 
special needs students 

parent and a dm inistrator reactions, to the 
students' interest (in this case, positive) 

. older kids tee ling that they've "done enough" 
with Logo because thev don't think it's as sophisticated as, 
tor instance, BttS I C 



. the chance to see students' spatial ability 

. do we need to just i f , use o-f Logo? it so, how? 

The group is interested in undertaking some joint classroom 
investigation next year. Others are welcome to join us. 




N otes from the Software Objectives Small-Group Meeting 



One of the groups wanted to look at software objectives and 
how they related to IEP objectives. Ue know that one of the reasons 
that problem-solving software i sn ' t more wodely used in special 
education may be that the objectives, don't match up with those 
recommended on the IEP — at least not obviously. Sandy 
from Reading, presented two pieces of software which she uses with her 
special needs students, and which they enjoy using. 

Sandy decided which to use by first looking at students' IEP 
needs. She then grouped them by the types of needs, and matched 
software to those needs. This procedure has been very successful, 
since the students really do enjoy working wi th the ones she selected. 
She shared two with us: 

— Mop town Hotel, by Learning Company 

In this software children sort animals by four attributes: 
height, color, girth, and type. The games involve sorting and 
classifying, and a great deal of logical reasoning. These activities 
are designed for grades two and up, and there is a simpler disc, for 
younger children, called "Mop town Pars-de" . 

Af ter 1 ook i ng at the games, the group determined that they 
involved five areas often mentioned in IEP plans: visual 
discrimination, planning, probl em-sol i ng , logical thinking, and 
reasoning. This makes them apprcpriate for many student:. 

Bumbl e Game s , by Learn i ng Company 

This is the first of a ret of two discs (the sec on J is called 
"Bumble Plot" > which have games about coordinate graphing. Thev start 
very simple, using number line locations, but graduate to plotting 
points using sigted numbers. It has the advantage of using very 
little text, so children don ' t feel overwhelmed when they look at the 
screen . 

Skills involved included directionality, sequencing, and 
planning. There s-re, of course, also the math skills of signed 
numbers and plotting joints, often included in curriculum from the 
third grade up * 

It se^ms to us that once a teacher takes the time *,o look hard 
at a piece of softwa , and to think about what that software does, 
that there's a good deal in the problem-solving software which does 
indeed match the IEP objectives. There ought, however, to be more of 
those objectives included in the wnteups of th.? software. Perhaps 
that is something our special interest group can begin to do, in the 
handbook. 



MICROS AND SPECIAL NE.cDS 
Special Interest Group 

Next meeting: Mori da.. , Sect ember 30, 1985, 4-6 p.m., at TERC 
(Software anc computers available: 3:30-4:00, 6:00-6:30) 



Notes 

MAY MEETING SUMMARY 

At the May meet i nc, one gr oup prev i ewed the HRM program, 
Gap per , while another group -focused on use of Logo with 
their students. We'll send out more complete summaries of 
these two groups later in the summer. 



LOGO RESEARCH 

The Logo group is planning to meet once during the summer to 
plan some classroom-based research for next year. We are 
interested in gathering some case study material as well as 
some specific da ta on what 1 earn i ng is tak i ng pi ace . We 
will be having a meeting (supper provided) on Tuesday, July 
? from 4-7 p.m. at f EPC . If you are interested in 
participating in this project, «ou are welcome to join us 
tbu t let Susan Jo know so she can arrange supper) • 
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SNC-SIG PLANNING GROUP 

Several people volunteered to become part of a planning 
group to plan for next year. Uk will also try to meet once 
during the summer, but no date has yet been set. We'll call 
people who volunteered (Betty Church, Kristin Eichleay, 
Donna Linn, Joan Thormann, Becky Corwin, Susan Jo Russell) 
at the beginning of July to set up a meeting time. If we 
don't hav* ?. number where you can be reached during the 
summer, piefse call TERC ana leave it for Susan Jo. Anyone 
else w?nt to join u z Please call. 

THINGS PEOPLE LIKED ABOUT THIS YEAR'S ACTIVITIES 
— notes fr om the meetings 
— borrowing and previewing software 

hearing how people use things in their classrooms 

1 ear n i ng abou t new *re*s 
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THINGS PEOPLE ARE INTERESTED IN FOR NEXT YEAR 

U: I HQ d£» t * S 6- 5 i' 1 1 t h = t U JtTi t S 

— tying probl em-sol v i nq sot tware into I EP objec t i ves ; 
articulating general probl em-so's v i goals which could be 
applied in many areas 

— clarifying what skills are being developed and how 
with various kinds of software 

— } ear n i ng abou t au thor i ng systems 

— access to programmi ng expert i se <we probabl y have 
this among us — it's a matter of identifying peop!$> 

— more systematic feedback from small groups 

tlf ou have other interests/ideas, get them to Susan Jo so 

the planning group can consider them.] 



NEXT YEAR'S MEETINGS 

The consensus is that ue keep meeting on each Monday and 
that we make it a regular Monday, probably the last Monday 
of the month. Our first meeting in the fall will be on 
Monday, September 30. You" 11 get a mailing with the agenda 
early in the fall , 



ERLC 
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MICROS AND SPECIAL NEEDS 

Spec i a. 1 Intenes-t Group 

Next meeting: Mends/, September 30, 1985: 4-6 PM, at TERC 
< l6'?c Ma.^s achuse 1 1 s Avenue , Cambr i dge ) 

< So-f tware and ccmpu t er s ava i 1 abl e : 3 : 30-4 : 00 , 6 : 00-6 : 30 ) 

Age nda 

4:00-4:15 Food, browsing, talking 

4:15-4:45 Introductions, brief overview o-f the project. Ue 
want to spgrij = c m - ne or lentinq everyone to the handbook, 
wh icr m:1 at-jt i t ten fc r i = ,esr < i n " t ac t . we've begun a samp 1 e 
chapters. Tn i s is the "product" -For the group, sharing all 
o-f your expertise with others, and now it 7 s coming closer to 
a reality. We'll share the outline o-f the book with the 
group, and discuss ne>" ever-/ one is involved and can become 
mcr e so . 

Thtre's also a report from the people who worked on the 
planning this summer, snd some other odds and ends, 

4 : 45-5 : 1 5 l«3 taba se demon strati on : 

Databases ns^e tremendous potential in all areas o-f 
education. ihe/ can be used tcr children to store their own 
information, t z retr'c^e it, and to change it over time. 
This i s t fie (■ i nd ct ac : ■ i c a 1 1 on t-ih i ch truly -fits into many 
types of c i essr ocms n d can be used at many grade levels -for 
a wide varietv ct u r o = ►:• = . i le 1] have a demonstration ot 
database use "u th children, and tr i ? will prov i de many 
St imu i at 1 n q ideas ?na c : = ~ > b i 1 ! t i *?s tor using them with >our 
s tuden ts . 

5:15-5:^5 There ill be two smaller group meetings: 

The Loop pr cup . which has met over the summer, is pursuing 
s ome e x c i t i ng goals and = h a r i r> n = cm e very interesting wor R . 
They ' 1 1 me e t t or th is t . me to c a tch up with each other and 
to share their recent findings. 

A database group w»l> -form after the -formal presentation. 
We ' 1 1 nave som~ database software ava i 1 abl e -for pec' t to 
try ou t ? and the sroup will have t i me to con t i nue the 
discussion with the presenters, ask i no quest i ons , generat i ng 
i deas , and deve ] op i ng some ideaswortn trying out with 
ch i 1 dr en . 

5:45-6:00 We ha n e some new software and some new procedures 
-for signing it out. We'll announce those at this time. 

At this mee ting, too , we ' 1 1 wan t your i deas abou t so-f twar e 
we ought to purchase -for the group to borrow, and will be 
asking for people who want to~be on a planning group to plan 
some moro o-f the meeting topics -for the year* I-f you're 
interested, be sure to Tet us know!! 

Welcome back a-fter your summer time!!! 

Feel -fret to ^ring a col letgut* . . . 
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NOTES FPOM LOGO GROUP 



1. Ma> meeting o + ifiC-SI5 • 5- '20-85/ 

Th i s we s the second me ©ting of the Logo 3 u bgr ou p . We had 
dec i ded to talk abou t the possibilities of a joint 
(cross-school ■> project tor the tall of 1985. Some of the 
time was spent in describing w hat students were doing with 
Logo; Be 1 1 • tsUed about her architecture project and her 
plans to use some of the nei" M i cr owor 1 ds materials in the 
tall (one program which combines animated "puppets" on the 
screen and a voice s/nthesizer so that children can develop 
and enact pla./s; a sec o n r ; <~ zgr am combines Legos with Logo, 
allowing kids to build and animate constructions made with 
Lego--r ea 1 1 / J *• . Seme t i me « ■.' a £ spent men t i on i ng resources; 
r esources c i ted i - c 1 uded the L*LM book for spec i al educat i on 
students' Dan Watt s book, Le arnj n g w i t h Loqo < there is also 
a new o~i t i a 1 lea Te a ch i no w * th loop ) ; Louisa Birch's Lego 
curriculum for -cung children, published by ** ; and Glen 
Bull's wori- with Lego and "•:-! :e s/nt f jsizer • <SJ now has 
copies of h»s materials). Then «/»e talked about issues and 
t op ics ^e r r e • n t e r e = t e c in cur = u i ng. We focused largely en 
1 e ar n i n g u i = a c- 1 e d = t u de n t = ; i = = u e s mentioned i n c 1 u de d 
reading problems ■ :«c cctpt en en = i on and vocabulary**, 
'•■ 1 = 1 j a. 1 -mo tor j n t e gr a 1 1 on , c i r ec t i on a 1 i ty , an d numer : cal 
r e 1 a t i on = r i i d = ■ >. *h at n 'j;r,be r = a » e in —be t we e n other r: umbe r s ) . 
In planning .' = =r :>cn » '"ve s c * ga t * ons , the or cup thought it 
w as i mp extant to de*" i i e ?rr« ; n g ob j e c 1 1 v e s clearly, t o 
c h oos e seme t r, :- : =. r e measurable, and to use some s ; mp 1 e 
Dre-DOst ri« a = u r e s . We a 1 = c talked a bou t the fact that there 
is so much "aria*: on w i th i n the learning disabled 
population, so tnat it wi 1 1 be important to look at 
individual differences, not i u = t q r j u p progress. 

2. Jul * meeting of Logo group ■ 7 '"'P/B"^ «** 

We met for two h curs to Plan foi the fall classroom 
investigations. We =pent time describing the learning and 
emotional characteristics of students with whom each of us 
will be work i ng in the fall, what we cons i der the most 
impor tan t i ssues to be for them , how use of Logo m i gh t bear 
on t he = e i s = ues , and what questions we are most interested 
in asking about their use of Logo. 

The conversation was w i de-rang • ng • Here is an attempt to 
summarize wha f we felt were the areas we were most 
interested in pursii.ng: 

1. Verbal skills; when students work in pairs, what is the 
quality of their interactions? what is the quantity and 
qualify of their Questions? how much do they talk about the 
content of what *y are doing, how much about procedures? 
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NOTES FPUM LOGO GROUP 



2. Emotional growth: Te&chers telt that wh i 1 e kids use Logo 
they express thing* the, don t express elsewhere, that 
emotions are closer to the surface . Students mai-.e comments 
about their own abilities, ?bout -frustration and success. 
In what wa/ is their time mi th Logo different from other 
times during the school da> in ierm= of what thv 
express about themselves"-' How does this appear to 

their 1 earn i ng° Doe = se 1 f-conf i dence improve? 

3. Perceptual skills: Doe = L jgo help stucer.tr improve 
spatial skills like v i sual -motor integration? What kinds of 
Logol -based visual models can b« developed to help students 
understand concepts in m 5 t h em sties? 

4 • Kr ob 1 em solving =.n d me t s c ogn i t i on ( the process of 
thinking about one s own thinking : Does working with Logo 
help students deveioo the ;bilitv to stick to a long-term 
pr obi em , including msk : :ig ~n s t ske s and ge t*t i ng through 
frustrating periods" ' .t ? t stress-. , e - do students develop to 
solve Logo pr obi ems ~ Ho*-* do students think and communicate 
about their oi-«r. u-robiem soiling"' For instance, can they < or 
do the-' deveiooe ^ne ?fc i > \ t to* determine when thev're 
read/ to go on to tne nevt steo, think about what they need 
to sol«>e e Drobiem, = =« . i-h=,* t ,-. e . know and what they dorr' t 
knoi", determine i-'h ? * = too h"C and whet's within their 
grasp °* 

5. School system -=sues: v h ? ~. makes the difference in 
schools accepting tne us* c-r Logo with special education 
students? What are the =h!i: that teachers need to help 
convince ether seccle" What factors enable 

a dm i n i s t r a t o r s teachers to t r - v e c Tie t h i n q n ew ? 

Obv i ousl y , we h *"e it;? n . interesting que st i ons and limited 
time end energy' hi our first meeting in the fall, t will 
begin to select from this list according what we'ro most 
i n ter ested in and to whs t seems practical to pursue in a 
mean i ngf u 1 way . Be for e the Se p t emher mee t i ng , Susan Jo will 
talk with Jan abou t hoM to best des i gn c 1 assr oom 
investigations around one or more of these questions and 
will report to the group *t the first SNC-SIG meeting. As 
far as *'e know ♦ Temp 1 e , Be 1 1> , Mar ty , and Lou i se ha"'* 
expressed interest in pursuing this project next year. 
Susan Jo and/or a student from the Lesley practicum will be 
available to do classroom observations. Jan will be helping 
us with methodology. Others are welcome to join us at the 
first SNC-SIG meeting on September 30tS, See you there! 
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riot*- cr. the CAPPER demonstration, May 20, 1985: 

■.-.APPER is an interactive reading comprehensio program developed for 
older students <grade 4-6 was the original prime target) by Human 
Resources Media < HRM) . He looked at the five parts of the program: 
1) You can choose to see the comprehension question* be-fore you read 
the selection. This series to orient the student to the kinds of 
jin+ormation they should look for. 2) Students read the selection. 
! p.e i r reading time is scored. 3) Students answer the comprehension 
questions. Their score here earns them points, which are entered and 
ci splayed on a scorecard. 4) A cloze procedure drops out words, which 

ne student is asked to supply. By this time, they've read the 
selection twice. 5) The last step drops out all of the letters, 
leading asterisks in their places. Students supply the words, and 
,hey build beck the seletion. Many kids like like its game- 1 ike 
cnaracteri sties, building scores and trying to outdo themselves; 
others like to work without scores being kept. Teachers can get 
access to scores ard can adjust all sorts of parameters of the- tasks. 

GAPPER's Antholog> comes with four selections at each of tne middle 
grade levels (grades 4-6). Each selection stresses a particular 
reading skill. You can also enter your own text, so that it can be 
used at lo^er grade .levels and with students' whose effective reading 
level ;s less than four years. I t has a good deal of potential for 
remedial work, =ince it maintains some of the characteristics of a 
good reading environment: words are kept in context, meaning is 
&.ways important, and prediction and se 1 f -correct i on are encouraged. 

h?ue a copy to loan out. In fact, we are eager to get feedback 
Trom you sjOU t its use. 
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Notes fran the SNOSIG Planning Meeting 



August 21, 1985 



Present: Betty Church, Joan Thormann, Becky Corwin and Peggy Kapisovsky. 
Vfe discussed the following agenda items: 



Topics/Ideas for Future Meetings 

o Databases. This will be the focus of our September meeting. Becky 
will arrange the presentation and try to involve staff from the School 
of the Future (Cambridqe) , which is using databases in interesting and 
effective ways. Vfe would like to start a databases small group - 
members can borrow software from the SIG library and report back to 
the group on how they used the database, how well it worked, etc. One 
question which arose within our planning group: At what age to start 
using databases? 

o Problem-solving software (possibly for the October meeting). We'll 
have a demonstration of specific software and then discuss obiectives 
-relating software to IEP objectives. Also, how does the software fit 
into the curriculum and what skills can be developed. We'll try to 
start a small group on problem-solving. 

o Leggo Logo demonstration. Steve Ocko and Mitch Pesnick, who have 

developed a way to use Logo to creat Leggo constructions, will give us 
a demonstration, tentatively scheduled by Betty for November. 

o "Bring a friend" day. We'll ask members to invite their administrator 
to a .specific meeting and a regular class teacher to another meeting. 
At each meeting we'll have a presentation relevant to that particular 
group. Possible topics for the administrator meeting: administrative 
decision-making, organizational structure around computers, increasing 
beyond drill and practice software in the classroom, Specialnet 
demonstration. For regular teacher meeting: mainstreaming models, 
regular-sped teacher communication/cooperation around computers. 

o Parents as computer volunteers. Betty will ask her parent volunteers 
if they would like to speak at a meeting* She's willing to talk about 
how she got started, how it's working, training, etc. 

o Authoring languages. We decided we needed to do more background 
research before planning a presentation. 

o Sylvia Weir. Perhaps invite her to talk about the resource center sne 
is starting for parents and special needs kids. 

o To encourage sharing of information and expertise, at the end of every 
meeting give people a chance to ask questions on needed programming 
assistance or on any other topic • Hopefully people will be able to 
connect with someone who can help. Also, we will distribute a list of 
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members with phone numbers to facilitate exchanges. Also, we would 
like to solicit members' interests, expertise, etc. and circulate an 
annotated list. 

Membership 

We talked about whether to try to increase membership and felt that if 
the roup were to become too large, it would be harder to get to know each 
other and exchange ideas/assistance. So we won't make a big push to increase 
membership at this time, but new members are always welcome. 

To try to increase the diversity of the group, we thought of "Bring a 
Friend" day. We'll ask members to invite a specific type of person such as 
their sped administrator or a regular class teacher with whan they are working 
and then have a pertinent presentation (see discussion above). Hopefully, 
some of the guests will want to become members. 



Handbook 

We'll describe the handbook and distribute outlines at the September 
meeting, as well as let members know where we have info gaps. We'll 
distribute a list of areas where we need members' input and, if interested in 
participating, a member can check off the areas and how they would like to 
present the information to us - verbal, written or taped. 

The Planning group will meet once or twice again during the year, ;f 
you're interested in joining us, please tell I^ecky or Peggy. 



MICROS AND SPECIAL NEEDS 
Spec i a ) Interest Group 



Next meeting: Monday OctnhPr 28, 1985, 4-6 P.M.. at TERC 

1 69o Massachusetts Avenue, Cambr i dq* 
547-0430 



^ Sof twar e and compu ter s ava i 1 abl e : 
3:30-4:00 , 6:00-6:30) 



Aoenda 



4:00-4:15 Food, browsing, talking 

4:15-4:45 Software previewing. There will be a^ opportu- 
nity to preview the software we'»>e recently bought tos the 
SI6 library and to get vour ideas rcr other software we 
should buy. He will set a meeting date for the planning 
group , wh i ch p 1 ans meet i ng top i cs for the year ; addi 1 1 onal 
members of the group are needed. Announcemen t s ,w i 1 1 be made 
at this time too. 

4:45-6:00 There wi 1 ] be three subgroup meetings: 

The Logo or oup is en on go i ng group wh i ch is 
beginning classroom investigations on using Logo with 
special needs students. 

The Da t ab*se or oup began at the September- 
meeting after a presentation on using databases with 
students, m fei-.» memners borrowed databases to introduce in 
their classrooms during .he month, and they will share their 
experiences. The group will dec id? how it wants to proceed 
- trying out databases, generating ideas, discussing 
app 1 i c at i ons , etc. 



The Handbook or oup will mee for the first time. 
*t the September meeting Susan Jo Russei 1 presented an 
overview of the handbook the Project is writing for teachers 
on the use of Lear ner-Cen t ered sof tware with learning 
d i sabl ed and emot i onal 1 y handicapped students. Ule are 
seeking members to contribute to the Handbook by using and 
reporting on (in written or verbal fo^m) specific pieces of 
software. At the present time we are interested in the 
following titles: Crossword Magic, Explorer Metros, Power 
Drill, Gapper, Puzzler, and Bumble Plot. During the meeting 
we will preview the software and discuss how we might want 
to use it with a group of students. If you are interested in 
contributing and are also interested in one of the other 
groups, don't worry - we want you too. Just see Peggy 
Kapisovsky at the meeting. 
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\Jo±±s trom Specia l In^r^t Group meeting, September 30 t 1995 

A f this first meeting of the v e ar we welcomed several new 
members and were pieced to see the familiar faces of cur 
"regulars". Susan Jo Pu s = e 1 1 gave an overview of the Mi cros and 
Spec i al Meeds Pro iect '.which the SIG is part of) and briefly 
explained the handbook which we will write during this year. 
The handbook wiP assist teachers in using Learner-Centered 
software, such as i"or d processing, problem solving, Logo, and 
tools, with learning disabled and emotionally handicapped 
students, grades k-8. We are seeking SIG members who would like 
to contribute by using and reporting on specific software. 
(Contact Peggy Kapisovsky at TERC.) 

As pert of the Project we conducted a nat i onw i de survey of 
microcomputer use with special needs students . Copies of the 
survey report were distributed and will also be available at the 
0c tober mee ting. 

Evelyn kloldman, former elementary computer coordinator in 
the Hoi 1 icton Public Schools, gave an informative and enthusi- 
astic presentation on using databases in the classroom . This i-;as 
5 good introduction for members, none of whom had used data- 
bases, m dataDase is a s^s tern to structure, store, and retrieve 
information. There are several terms to be familiar with: file, 
field, record, and d:<ta. m1 1 database software should allow 
sorting (usual 1> alphabetical!/) and searching (by topic, key 
word, exc.;; other-*i=e, it = of little value in the classroom. 

0n^.- an D'*erall subject • the file) is selected for stud/, 
it s important that the students generate the fields (the cate- 
gories to research'. Let them brainstorm on what they want to 
know about the subject. Then e?ch student will do research on 
one par t i cu 1 ar per son , i rem , e tc . ^ the record) . For ex amp 1 e « if 
vou are stud.-ir.g states, each child will research one state. 
After th> researcn i = done, each ch : 1 d inputs her/his information 
^ t h e data/ on t h e s ame disk. 

Evelyn h& = used databases successfully with stuaents as 
young as first grade '.including some mainstrea^ed special needs 
students) by limiting the number of fields to be researched. With 
young children she uses worksheets (in the same form as on the 
computer screen), and the students write in their ,nfo on the 
sheet before inputting into the computer. 

After all the data is in the computer, then what? Don't 
stop now! This is the exciting part! There are myriad activities 
to try. The students can create stories, riddles, puzzles, math 
problems. They can use the data as a starting point for writing 
reports, biographies, etc. (especially good for students who have 
trouble beginning to write). 

Databases can help develop skills in selection of key words 
and mai n i deas: c 1 assi f i cat i on j organ i zat i on ; and ou 1 1 i n i ng. 

, A extra copies of the handouts « three articles and a 

t- fcftJL brief overview - will be available At the October meeting, 
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Notes -from the two subgroups - Logo and databases - are 
pre sen t*d be 1 ow . 



Notes from the Database group mee t i no , Sep t ember 30 « 1 985 

Evelyn Uloldman continued + o discuss databases with the 
group. She demonstrated Bank bt. Fi'»er, which particularly 
interested several people because of their -familiarity with Bank 
St. Writer. Ule discussed how teachers, especially resource room 
teachers, might use databases and the logistics o-f getting all 
the data on one disk < i n settings with limited computer time). It 
was suggested that this might provide an opportunity -for the 
resource room teacher and the regular classroom teacher to work 
cooperatively in planning and implementing a database activity. 
If there's a computer in the resource room, all students could 
come from the regular class to input their data. We also wondered 
what, if any, problems LD students might encounter in using 
databases (e.g., organizing the data?) but decided that members 
should try out the activity first. 

Because so little is known about using databases with 
special needs students, we're hoping that man/ of you will con- 
tribute to the knowledge base. We now own 5 database programs 
and are collecting i nf or mat i on/ar tides on their use. Pie as e try 
out the programs, think about the skills your students are 
developing, and snare the information with your colleagues at 
f o r t h c om i n g meetings. 
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Notes from the Logo group meeting, September 30, 1 985 

We are beginning a classroom investigation focused on students' 
verbal skills while engaged in using Logo. We are interested in 
observing, recording, and analyzing the conversations of students 
working in pairs to solve Logo problems. Eventually we may also 
compare the verbal interactions of students in this setting with 
their interactions in other settings. Some issues we may 
cons I der i nc 1 ude : 

— How much of the time are students talking about the task? How 
much conversation is of f -task? 

— What kinds of questions are being verbalized? 
— What reasoning skills are being used? 

— How do students with different learning styles and problems 
contribute to the interaction? 

This month wa are doing preliminary observations of several pairs 
of students to help us more clearly formulate the questions we 
wiM pursue. Bring your observations to the October meeting. 

New participants interested in this project are welcome, too. 
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MICROS AND SPECIAL NEEDS 
Spec i al Interest Group 



Ne.\t meeting; Monday, November 25_, ] *95 . 4-6 P.M., ?t TEPC 

1 6 ? o Ma = = ac.iu = e 1 1 = Avenue , Cambr i dge 
547-0 4 30 



Agenda 

4:00-4:15 Food, bro'ismg, talking 



4:15-5:30 ** Lego/Logo Demonstration ** Steve Ocko and 
Mitch Pesnick -from M ' cr cor 1 d = Learning, Inc. will give us 
specie! premie* 1 ot Lc- 5c 'Logo =■ evstem which'al lows 

children to b'j • • d Leo: cor, : tr uc : • ons (toaster, windmill, 
truct, e 4 ::.' =-nd the r * '• p «te l:-::. programs to move their 
machine?. T - K e =pe.^- = < 1; she 1 a , j i dec tape ot students 
using Leg.. l:c ■:■ * n c: 1*-: :r. = *»- =• te samples ot machines made by 
4th graders at the . J er. - . i?r, 'Erhoo- m Boston. 31 G member 
Bettv Church : -«eld tfr.nc Logo with her LO student 

m St oner: :r -nj ■ ; ! :--r i-.-r :_ = ervf 1 1 ons . Lie ' 1 1 also 
talk 1- bout t u •:• r-nds o-f % * : - r, ■ r. 1 that mav be taking pi see. 
Mr d — there will c ■ - ; r :u to try out Lego 'Logo 1 



5:30-6:00 T h r e «•>.]: r,-rt -7 e ■:- t ngs o-f the three 

subgroups: lo;o, ^ ( :::h = , d S?n dbook* . See group minute 

tor detail = . Me- n^:^: . ■* 1 ccme at these group 
Ti e e 1 1 n 9 = * 
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Notes from Special Interest Group meeting, October 28, 1*85 



Th i s mon t h ' s me e 1 1 r. p ■ : - p • ? n n ed so that we would spend 
most of t!\e time ;r our three- ssrial 1 groups, Allowing -for 
lengthier discussion thr-n us-:*! . S :< there's not much to 
r epor t . 

We have added a number of new titles to the SIG soft- 
ware t i br a r > , including: Crossword Magic, Jenny's Journey, 
Number Qu*. st, Power Metrics, Power Drill, Print Shop, 
Quations, and Purzler. We encourage everyone to borrow the 
software and try it out with their students. But please 
return cn-ftware at the next meeting in case someone else 
would like to tr ^ it out. If not, you're certainly welcome 
to Dor r ow i t age i n . 

Don n a z i men e r o or * * d on =■ recent Council tor Except 
tior-*] Children meeting = r ie attended ac a representative to 
a LtC project on s p e : 1 ? 1 e due s t i cn and technology. The CEC 
project is current].* g =• t h e r » . 1 g information on p r om i s i n q 
computer practices. hrriono th-:- 1 : = u e s of concern to the 
project arc less access or 1 c t 2 \ e r = to special needs 
students a no state le»'*l pi r : f c r implementing computers 
and other t e c t n o "» o g » e s ; n s ^ »? c 1 • ' • ? juc a t 1 or* . 

Congratu 1 5: ; en 5 tc Ehre-.-sb^r High School - *nd SIG 

members Donn ? z \ r,- z-ne ?n: ar-dt/neyer - for the aw ?r d 

by Apple- Fo-jp t . :-n cf : tor special <-.eeds 
s tuden t s 1 



Notes f r :.ti the 1, -rc.0 t 5 e *- ; r. 2 , October 28, 1 °S5 

The Logo group rremters s h J their prel imnar> obser- 
vations of students • * e " } z i* 1 , r t e r r 1 1 on s wh i 1 •? wor i-' 1 n g i t h 
Logo. Me =• r e 1 r, the r :> : c- s = c f c e 1 * e 1 op i n g a c^teaor » struc- 
ture C' 1 p u s mer e & r c u r a t e 1 • describe thee interactions, 
and »-»f will be con + 1 v- 1 r,g t'. 1 = stud/ during the ne><t few 
months. =>re still interested . n adding one or two more 
classroom sites to the stud*. Let Susan Jo Russell at TERC 
k n cw if > G'j =■ r e interest e J . 



Notes from the Handbook gr_Ou_fc meetinci 

Members of this gr cup will con tr i bu te to the handbook 
by using and reporting on specific pieces of software. We 
previewed the following software: Crossword Magic, Bumble 
Games/Plot, Fractions, Power Drill, and Jenny"* Journey. 
Members uwl 1 try out the software with their students. 



dr ou : m* ^ t i no 



The group m* t to ^nvrite i de * = # ?nd questions about 
using databases . Sue ". r rr used them last /ear and she 
shared man/ ot her e, ; er , ?nce = , descr:bing ot i -compu ter as 
well as on-computer &ch"i ties she used. Many ot the 
groups questions revolted around how to approach databases 
initially — making the* more concrete at -first, teaching 
•for transfer to other databases, what conceptual development 
databases -foster or require. The group sjlw using databases 
as a promising i«;ay ot integrating special needs students 
into the mainstream c^asEroom. nt the next meeting people 
will have tr»ed some databases and will address the question 
of how and what student* are learning, looking at skills and 
relating them to ed plans. 
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MI CROS AMD SPEC I AL MEEDS 



Spec ial Interest Group 

Next meeting: WEDNESDAY, NOVEMBER 19,1986, 4-6 P.M. 
at 

Techn i cal Educat ion Research Cen t ers 

1696 Massachusetts Avenue. Cambridge, MA 02139 

547-0430 

» 

AGENDA 

4:00-5:30 EXPL0RE-A-ST0RY AND EXPLCRE-A-SCI ENCE. An 
opportunity zo preview brand-new language-based software. 
HENRY OLDS of Les^nma fc'ayt; in Cambridge (and Srenxor Adviser 
to Classroom Computer Learning ncgccine) will demonstrate 
end discuss his s;oon-io-b«-rel wreci interactive orograms . 
Ec.ch EXPLORE-*^ STORY p;.,Cr I :r:.dos \- -4 ) comes complete 

with a storybook that children read with their teacher 
be-fore venturing to the computer, where the story is 
depicted graphically. Here children can create new 
characters, endings — or an entirely new story. As -for 
EXPLQRL-A-SCIENCE, one- of the programs is the Dino 
Construction Kit, .9 simulated dv~ fcr a 
tyrannosaurus re" skeleton. Neec I say more 0 

Note: We'll benin right at 4 o'cloc'r f since Henry Olds has 
to leave at 5:30. 

5:30-6:00 Now we'll do the eating and meeting that we 
usually do at the beginning. Also a chance to borrow 
software and share your experiences with the software you've 
recently used. Have you -found a terrific program for your 
3rd grade readers? Let others in the group ''now about it. 



Notes on the Talking Textwriter session, 0ctober23 

Talking Text Writer « S^.oK«st 1 c , ic a soph i st icated word processor 
wtucri ;!1oi« atuden J :3 to ■w-xte with .uditcry .r.put iron the Lrho 
2oeecn synthesizer. it come?: .nth three dis' s: a disc for writing, 
one -for reading, am one for teacher /ut 1 1 1 ty use. Students boot the 
machine wi*h the write disc and are given a number o-f choices: Type 
can be set for 20-, 40-, or 80-column print, and the Fc\-> can b° set 
to read every letter as the student types, every word, c-« only upon 
request . 



can 



This has been the exciting feature of the program: students 
control the kind and amount of auditory input from the Echo. Many o't 
the young learning disabled studer ts who used it have shown tremendous 
variation in their preferences for input styles, and they have also 
shown significant jains in thei.- reading scores. 

However, because the Echo will pronounce phonetically, it is liable to 
mispronounce words as well. In order to alleviate this problem, the 
Text Writer can be programmed to allow a phonetic pronunciation to be 
inserted under the word. Tnus , although a student will see "really", 
rather than to hear ' re-ail -y", s.'he will hear "reely". This is a 
wonder 1 source of learning about the deviations from our phonetic 
-ules, and an excellent way for students to take comfortable control 
of their own writing. Instead of their invented spellings having to 
be erased and corrected, tnev csn get appropriate results in many 
cases by imbedding the invented spelling as the phonetic spelling, and 
finding the formal one:; from other so.irces when it's appropriate. 

Another wonde-ful option i:- tN-» definition optiu The teacher or the 
student can imbed definition- ir the te::t so that unfamiliar words can 
be explained as thev are encountered. This can mean a qreat deal to a 
student who is struggling to reaa an assignment which uses difficult 
words. Those can be noted by the teacher, and the definition sought 
when needed without irterrupting the worl at hand. This definition 
function works well for "he writer, too— students who are writing 
fantasy stories can define .l.aoe-up word- in the context of the space 
fantasy . % 

Perhaps the theme of this software is control. The learner is in 
control of the way the Text Writer works, can control the content of 
he- work, and is in control of many extra features such as 
pronunciation and definitions. The possibilities are exciting, and 
*-he grnde level range j S enormous because of the added flexibility of 
the speech synthesizer. 

The consensus of the group seemed to be that the writing feature was 
important but that the reading capability of the program was limited. 
One could not imagine turning to the Echo to read one a story— unless 
you or somenne you' knew had written it and you wanted to decode it 
right then ant' there. On the whole, that aspect of the program was of 
mora limited -.til ity. The writer seened to be considered potentially 
very useful and effective. 

We'll be purchasing both the Echo and the Talking Text Writer from 
scholastic for the SIG software collection, so members will be able to 
try it out on their own. 
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MI CROS AND SPEC I AL NEEDS 
Special Interest Group 



Next meeting: TUESDAY, JUNE 17, 

Technical Education Research Centers 

1696 Massachusetts Avenue, Cambridge, MA 02139 

D47-0430 



1986, 5-7 P.M. at 



AGENDA 

Th i s will be a spec i al end-of - the -year supper meeting tc 
celebrate two years of the Special Needs and Micros Sp~iial 
Interest Group! There will not be a formal agenda - ue'11 
talk informally about the year and about ideas for next 
year. Bring your ideas, including ones about securing funds 
for continuing the SIG. Bring your appet i tes too, because 
we're planning supper. That's why the meeting will begin a. 
5 o'cl ock . 

We'll provide a deli -style supper and drinks. Please bring 
dessert or salad to share ».\h th a few people. (Incidentally, 
in case you're in a rush, there are a few stores near TERC - 
All You Knead and The Black Forest - where you'll be able to 
find something tas$'.> 

See you on the 1 7 th ! 



************************************************ ************ 



SOFTWARE . 
If you're 
ma i 1 it. If you 
Peggy Kap i sovsky 



Please remember to return software on June 17th. 
unable to come then, you can drop it by at TERC or 



do either, direct it to the attention of 
Thanks. 
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Minutes of Ine ":> 1 G ni..<otihg, Ma 27 



We asked administrators to bring the administrative 
point of view into the meetings, c«nd the participants in the 
panel discussion wore: 

Alex Alexanian, Director of Special Needs, Reading 
Frank Gagliardi, Director of Special Needs, Stoneham 
Thomas Latus, Principal, Ualkor School, Needham 
Donna Sirnone, Coordinator of Special Needs, Shrewsbury 

Each of the participants presented information about 
what his or her school or system was doing and talked for a 
bi t abou t whrt they planned to do to support teachers, 
facilitate their growth in knowledge about computer use with 
students, and the possibilities of using computers i n 
developing curricul urn . 

In Reading, Alex Al t?xan i an rep or ted that the principal is 
trhe key to the curriculum ;n each school, and that the 
computers ha Me ent?red the school through the principals. 
There was a common learning experience (an orientation 
workshop) for all, and the principals were those, who fielded 
the requests and made r ecornmendat i ons for priorities 
'including special needs). He recommended that people 1) 
Define their local situation c'who makes recommendations? 
What is the procedure"); 2 > Develop and support these 
important cases which will bolrter and demonstrate the need 
for computers, and 3 ") e\plore nany poss i b i 1 i t i e 3 on the 
grassroots 1 ce 1 . 

In Stoneham, Frank Gagliardi reported that the special needs 
director is directly in charge of a. 11 special needs budgets. 
Through eNtra funding (state, national, some other sources) 
he has been able to get a computer for each resource room 
and self-contained el s sr oom . Town-w i de c omm ittees made 
decisions* and all administrators Mere sent to a MEC 
workshop before computers were introduced to the staff. The 
administrators in this s-vstem are generally computer users 
who disseminate information. The challenges facing Stoneham 
now include upgrading computers, ge.ting enough software, 
and t i me . 

At the Walke^ School, Tom Latus sees the overall goal of 
fostering research and study of kids / uses of the computers. 
Recently Walker has gone from sharing cnoiputers among 
? j classrooms to having a computer in each classroom, and this 

j has L-it more pressure on the teachers to look at a number of 

j options for their uses. Walker has used '.he word processor 

as par t of- a h i gh 1 y de ve 1 oped wr i t i ng program and Tom i s 
interested in the fact that some problems (expressive 
language, spelling, others) seem to show up less often on 
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the computer then in "regular " paper and pencil writing. He 
<=t^essed issues o* rontrol, and is interested in locus of 
control issues with these students and their interaction 
with the computer. 

In Shrewsbury, Donna Stmone works in a computer-saturated 
environment, because Apple has donated computers to the 
school. She has seen the computer coordinator advocating 
the uses of the computer with special needs students, and 
sees deve 1 op i ng on go: ng support systems as one of the mcst 
important el ernents i n successful computer i ntegrat i on . 
Ideally a team meets on a day-to-dny basis to include 
previewing software, looking at both regular and special 
education teaching techniques, and p * ann i ng ways to help 
trai n some of the regular teachers gith compu ter s. Donna 
described Shrewsbury's generic model, in which each of the 
special needs teachers also teaches in a nwi nstr earned 
setting some of the time. She reminded everyone that the 
key is sue is finding the t ime to pi an ahead/organ i ze 
instructional de livery. 

Theres emerging from the discussion included: 1) trusting 
the grassroots i s a good pi ace to start; 2) supporting 
teachers is viewed somewhat differently in each system or 
school; 3) teachers must be willing to learn alx)ng wi th the 
students and not feel compelled to be experts in all fields; 
4) teachers need to see gains for themse 1 ves in using the 
compu ter , not on 1 y for their studen ts . 

The meeting was extremely thought-provoking and helpful, 
particularly for those who are planning further work in 
their own systems. The processes and the plans for the 
future were different in each of the school s or systems , and 
the work which has been done is very exciting. 



I 

i 
i 
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MI CROS AND SPECIAL NEEDS 
Special Interest Group 

Next meeting: TUESDAY MAY 27, 1986, 4-6 P.M. at 

Technical Education Research Centers 

1696 Massachusetts Avenue, Cambridge, MA 02139 

547-0430 

AGENDA 

4:00-4:15 Meet i ng, eat i ng, greet i ng 

4:15-4:30 Announcements of new software and other items of 
interest 

4:30-6:00 " BRING VCUR ADMINISTRATOR" MEETING, This month's 
meeting will feature several local administrators who will 
discuss their system's pproach to integrating computers into 
special education, key issues *nd problems that ha^e arisen, 
the relationship between special education and regular- 
education with regard to technology, and the administrator's 
role in computer- implementation in special education. Our 
panel will be : 



DR. ALEX ALEaANIAN 

Di rec tor ot Spec i al Educat \ on 

Reading FjH ic Schools 

DR. FRANK GAGLIARDI 

Di rec tor of Spec i al Educat i on 
Stoneham Public Schools 

THOMAS LATUS 

Principal and Education Director 

The Walker School 

Needham 



PI 



DONNA SIMCNE 

Spec i al Educat i on Coord i nator 
Shrewsbury High School 

ease invite your administrators to the meeting! 



mm 
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ANNOUNCEMENTS 



We would like to have a pot luck supper or similar celebratory 
event at our 1 as t meeting of the sea-son , tentatively se t -for 
Monday. June 16 from 5 to 7 P.M. 

We will poll members at the Hay meeting to see if that's a 
gocd date. 

Help us continue 31 G meetings ne*t y<?ar — join the PI arm i no 
Commi t tee . As many of you know, the grant which supports the 
SI 6 ends in September. We very much want to continue the 
group and will be working on wa/s to do so this summer. If 
you're ablo to help or have ideas on funding possibilities, 
please let Peggy Kapisovsky (at TERC) know. 

Remember Temple Ary's presentation?-' Now you can read about her 
work : "Expl -mg fractions with Lego" in the June issue of 
T he Computing Teacher < pages 47-50 ) . 

Did you ce t your copx of S pec i al Times , a catalog of software 
selected specifically for LD students? If not, call CDL at 
491-0037. (Several TERC staff members were involved in the 
catal og' s pr oduc t i on . > 
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Motes -from the Hp r i ' tli meeting 

In a re- port to the members of the 'r-pecial Interest Group, Susan 
Jo RusseM and Rebecca Cc tun looked at uses of problem solving 
software with pecial needs learners. First Susan Jo described 
the "Beyond Drill and Practice" project to put the current work 
in context. She then went on to di truss special needs learner*' 
needs : 

1. School work is often seen as an arbitrary system thai- 
doe sn^t relate to the real world. E.g., students who c *n 
subtract 25 from 100 may not be able to make chance from 
$1 .00 . 

2. Hot all students learn best tn rough words and symbols, 
but that is usually the wav subjects are taught. Memorv, 
however, is not a simple retrieval process, but instead 
we remember chunks and networks of information. If you 
forget a familiar phone number, you may not oe able to 
retri ve it because you had memor i zed it and had not 
relaced it to other familiar things. On the other hand, 
you know what time you must leave the house in the 
morning because that information is part of a network 
(not a 1 w =i ^ e brought to consciousness) . 

3. Students may lack confidence in themselves as 
learners, and a person's attitude about him/herself a^ a 
learner affects learning. (Research is emerging that 
shows that once a child develops a poor attitude about 
him/herself as a learner, it is difficult to change this 
perception even if the child experiences many successes- 
Might this be related to a feeling of lack of control 
over one's learning^ If you fail, it's not your fault; 
if you succeed, it's not because of you, it has to do 
with something else.) The computer may be able to give 
regular feedback about a student's degree ot si", cess 

Problem solving software may hel;j meet the^>e needs, because of 
some of its uniqje characteristics (creation of a context, 
appeal to many methods of solution, open-endedness , among 
others) h 

Teachers noted that their students often are much more patient 
and willing to stick with it to f i ^ , x e out how to use a 
particular piece of software - often more so than the teacher! 
Why is it that these stuc ?nts who won't stay on task with 
workbooks wif 1 do so with the computer? Why will they 
persevere during the learning process to figure out how to 
play a game (although once they learn the garce, they may 
becaome frustrated by their low scores and inability to play 
better)? One speculation was that the computer is seen as an 
appropriate styli* of learning for these children of the 



tech n ol oy i c ^ 1 ~ g e , = »j r r «.iu f m J* d =» * t h e >• c<re t « • • i de 0 ?r c rdes , 
compact d i -: k : , »n»J o 4r «ei' »?1 »?c tron i c debtees. The/ l*now the*,, 
have problems =-nd ^rt- " o » f f er en t 11 , but at ' *=«st wi *h the 
computer th*y ^re thv s-sme as other =. 

Some teachers observed that enhanced se 1 f images from computer 
use affected some student-'' everyday lives. The mother of an 
LD boy commented to one teacher about her son's willingness 
now to stick with batting practice. He still wasn't very good 
but kept trying to improve. The mother attributed this to his 
computer experience. Another boy initiated a "save the pond" 
campaign in his town, even go ,ig so -far as to talk with town 
officials - a very unlikely behavior -for this boy. Again, the 
perseverance was attributed to skills learned in using the 
compu t er . 

An o t h e r teacher noted that students o-f t e n do not wait -for 
introductions about so-ftware. They take it upon themselves to 
-figure out how it works. There was agreement that students 
dor ' t re*d directions, but disagreement as to whether reading 
directions was a necessary skill. 

Rebecca Cor win then described a list of "non-trivial skills" 
which she and a colleague have been developing. They underlie 
the content-spec i -f i c skills o-f most subjects, but usually 
don t appear on any Ed Plans. Instead, we tend to -focus on 
more surface, content-specific skills, yet these deeper skills 
under 1 ie most learning. 

The meeting then broke into small groups which each previewed 
a piece of software and thought about the underlying skills 
addressed n the software. Then we returned to our large 
group for discussion. Unfortu ely, not much time remained 
for discission, but the software previewed and examples of 
underlying skills are presented h^re : 

The Pond — thinking flexioly 

Gertrude's Secrets — using inaccuracies as feedback, 
see i ng patterns 

Word Quest — See i ng patterns, order i ng 

Quations — putting things in order, following directions 
Enchanted forest — see i ng r e 1 a t i onsh i ps 

A good deal of interest was generated in using the skills list 
as a check 1 i st with preu j ewi ng software — and there is new 
software in the collection for burrowing at this time... 

Handouts distributed at the meeting are enclosed. 
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Motes- -f r onm the March meetings 

SPECIAL INTEREST GROUP : 

Catherine Cobb Morocco, who has been co-directing a research 
gr an t at Educ t i on Deve 1 opmen t Cen ter in Newton , c ame to 
give us some preview of her work to date and to share some 
of their findings about effective ways of working with 
writiing disabled students (grades 4-6) and computers. 

The first topic was keyboarding skills. Cathy reported that 
some keyboard training does make a difference; children seem 
to respond to brief and frequent practice sessions which are 
monitored. The software needs to provide directions or. 
screen and should note <but not show) the child's errors. 
Cathy noted that the Otickybear series has a practice 
program which seems adequate. 

Second, the project looked at the characteristics of good 
writing instruction. Writing encompasses three areas : 
cognitive, motoric, and soc i al -emot i onal ; and the attributes 
of good writing are abundance <of ideas), strategies for 
writing, mean i ngf ul ness of the writing to the writer, 
ownership of the task — and, most of all, Cathy emphasized 
that in good writing instruction, content precedes form. 
She added a number of other points, including the fact that 
modelling is important: the teacher should also be a 
wr i ter . 

Lastly, the project considered how word processing can 
support good writing. Certain features of word processi ng 
seemed particularly salient *s advantages: it is 
interactive, makes print accessible, and is neutral and 
publ i c in nature . Its d i sadvan t ages seem to focus on the 
fact that the chid is potentially more vulnerable, open to 
ridicule and man i pu 1 at i on because of the nature of the 
med i urn . 

Cathy gave an ex "*mp 1 e of an ac t i v i ty from the proj ec t ' s 
forthcoming teachers'* manual of effective writing activities 
on the word processor : the one she illustrated was an 
activity initially focussing on describing an object 
carefully enough so that another student could guess it. 
This leads into full description writing, and in the case 
shown, drew a child into an extremely we 1 1 -wr i t ten , moving 
piece of work which easily illustrated the principles of 
abundance, ownership, and mean i ngf u 1 ness. 

This presentation was full of helpful suggestions and 
interesting ideas — we encourage the membership to look for 
the teachers' guide which Cathy and Susan Neumann are 
writing. We'll try to keep you apprised of its status. 
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MICROS AND SPEC I AL MEEDS 



Special Interest Group 

Next meeting: TUESDAY, APRIL 29, 1986, 4-6 P.M. at 

Technical Education Research Centers 

1696 Massachusetts Avenue, Cambridge, MA 02139 

547-0430 

AGENDA 

4:00-4:15 Meeting, eating, greeting 

4:15-5:15 SUSAN JO RUSSELL, project director of 
"Microcomputers in Special Education: Beyond Drill and 
Practice", will share her thinkinq about INCORPORATING 
PROBLEM- SOLVING SOFTWARE INTO THE'cURRI CULUM. Her 
presentation will include a discussion of the 
characteristics of problem-solving software, how it fits 
into the curriculum for students with special needs, and how 
to develop and document student goals. We will preview some 
of the most recent examples of problem-solving software. 

5:15-6:00 Announcements, small groups. The ongoing groups 
focusing on Logo, databases, and the software section of the 
handbook-i n-progress — which did not meet in March 
will meet . 



^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

UPCOMING MEETINGS 

The upcoming MEETING ON MAY 2? will feature a group of 
administrators addressing questions about how they have 
dealt with supporting the use of technology in special 
education; how teachers deal with technology; and how 
adm i n i stra tors' roles can be used tG support teachers' work. 

MORE INFORMATION WILL BE FORTHCOMING!! 

The June meeting wKl be a celebratory one. We've been 
batting around ideas — a pot luck dinner, an organized 
*vent of one kind or another, time to talk and share ideas 
and plan ways to continue with ihis work in the coming yrar. 
Let us know if you have any ideas: call Peggy Kapisovsky at 
TERC at 547-0430. 

CAnd, of course, don't forget to return software!!] 
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MI CROS AND SPECIAL NEEDS 



Spec i a. 1 Interest Group 

Mex t meet ing: TUESDAY , MARCH 4- , 
1 <?3<£. , — P.M. a. t 
Technical Education Pe se arch Ce n t e r = 
1696 Me.t = cchuse 1 t = Avenue, Cambridge, 0213? 
547-0430 



AGENDA 

4:00-4:15 Meeting, eating, gr e e t ■ n g 



4:15-5:15 Catherine Cc'«D Morocco c + the Education 
Development Center, Mentor., - ill = ueak on USING WORD 
PROCESSING TO IM»P0'.'E CHI LDFEM 1 ' 5 '--I TING SKILLS. Her- 
pr e sen tat ■ on rocua on the riniings of EDC's stud/ that 

explored h c.-i t e » c h e s can ■ n t e g r * t e c omp u t e r s into their 1 
!,, r i ting =• t i s t j e = in re sour ce r ccrr.s and subst an t i 3 1 1 • 
separate c 1 a s sr corns , ine w i 1 1 di =<:u=s the teacher's r jl e in 
the writing p'ocess, ~i'<o teacn.ng models which are common 1> 
used, and a number o + •* c t i ■ ! t - e s to help s t u de n t s wr i t e . 
T he =• c t i * » i 1 1 e = I'll! 1 include r.cth pre — *-jr i t i ng activities done 
or t the c omp u t e r ? n d on - c o~: Z"j t e r ■ ■ • r , t i n g activities. The 
= t u d ,> wa s conc-ited in s s achu se 1 1 5 school districts- and 
sever a 1 SIC- r»ernte r = »-<ere in'-ol-'ed. We know there's a biq 
interest »n iiord processing, and - e re looking forward to 
d i s cj = = i n g this time!- topic. Bring > ou r questions and your 
-friends t oo ! 

5 : 1 5 : 0 0 m n n o u n c e m e n t , = rr. =■ ] l ;r ;up= , The ongoing groups 
focusing on Logo, d a *t a b a = e = . ?nd t n e software section of the 
h andbook- i n-pr ogr ess w .11 meet . 

By the w;- >■ , i -f --ou roce i this announcement when you return 
to school after winter '.'-cation - rather than at home - 
that s because me don 1 t have your home address. It's for 
times, like this that we would I 1 1- e to know where you ^e 
when you're not at school. So J ease jot down your home 
address on the sign-in sheet at the next meeting. Thanks! 
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Notes -f r om the Januar / 21st Spec i al 
Interest Group Mee t i ng 



Temple Ar y , a math teacher at the Carroll School in Lincoln 
ana a SI6 member, gave a presentation on her innovative 
approach to teaching basic math concepts such <«s -fractions 
through the use of Logo. Temo 1 e " s concern and sensitivity 
t wards her students were apparent as she set a context -for 
her presentation by describing her students and the 
principles she follows in teaching. Her students are 
intel 1 ectual 1 >-ab1 e LD children who learn best with 
opportunities fc manipulating objects, -finding patterns, 
and logically analyzing math concepts, and who are not 
successful in memorizing math facts, "t is important to 
Temple that the children use man \ pu 1 at i ves to develop models 
so that the/ can progress from concrete representations to 
abstract ones and e<perience success manipulating the 
algorithms. In her teaching Temple finds wa>s to appl the 
math concepts under s tud> and tr< teach according to the way 
the child 1 c r n = . 

In order to follow tnese principles, Temple needs good 
teaching tools, c*r.d she has found that Logo is an excellent 
tool to teach math concepts t e c a u s e t t e n c ou r a q e s the 
development of thinking and problem solving skills; provides 
an environment where math concepts are discovered and 
explored; and provides functional models to help the 
students understand math. 



Temple described how she uses Logo to teach fractions. She 
begins with the idea of a large re: tangle - a "Giant Inch" - 
and s t li den t s , mot king in pairs, wr i te a procedure for a 
rectangle ct their choice. m= the*' are working, there's 
discussion all along on terminology and definitions - 
whole/parts, n urn e rat or. 'den om i n a t or , etc. Once everyone has 
a Giant Inch, they divide it into two equal parts by using a 
Viove" procedure. Then they divide it into four equal parts 
by usi ng a di f f erent col or on the same r ec tangl e and "move " 
procedures again. At this point the* begin working on 
equivalents - "oh, 2/4 is the =,me as 1/2.' They continue 
dividing the rectangle using different colors - into 6, 8, 
etc. equal pcrts. Judging from several samples, students 
get quite involved in their Gi-ant Inch! They experiment and 
come up with their onjn theories on methods of finding 
f r ac t i on equivalents, add i ng f rac t i ons , or other fr ac t i on 
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operations, which the ■ di scj^ and tr>- out. This way of 
learning fractions is particular]/ good for visual 1 earner » 
and logical thinkers. 

He 're intrigued with T emple'= approach and hope she will 
give another presentation sometime on teaching other basic 
math concepts using L ogo . 



Notes from the Handbook group meeting 

!■' previewed Right Turn, Number Quest, and The Puzzler, all 
from Sunburst, &nd Fraction* from Control Data. In Right 
Turn students crest* citterns, which they rot'.te or flip, 
and then the computer sho--= whst the transformation does to 
their patterr. The program helps students to predict and 
learn sbout tne msth c cjncec : i of rotation and 
J.r hu sf or mr 1 1 z-n , Number Quest focuses on ':m^ry search 
strategies, i< n d The Puzzler 'resents stories in which 
students must sc:<e or ob" *rr = b* predicting and confirming 
solutions. Fractions t b simple der t game that gives 
students practice .n estimating the pi clement of balloon 
targets on s number 1 i r.e . ~r.e=e programs arv all available 
for loan from our software librar.. Uh>- not try them ou\' 

Notes from the Logo group meeting 

h.r part of the group's on go , **. g :D = er v -*t ; ons of children's 
verb si interactions wh i 1 e wcrting with Logo, members decided 
they would each trpe r con n e- sa 1 1 on between two children 
during * Logo session. m * r transcribing the tapes, the 
group will £n*i*::e the children s interactions. 

Notes from the Database group meeting 

Kie previewed Ev/e Moldman ^nd Phvllis Kalowski's "Database 
Jum or « rTid found =• Gi&nt Bug. Lucki1>« Evye's programmer 
hucband has fj.^d it i mmed : a *: e 1 . , so we can spend time this 
meeting feeing it "re&ll/" worM Plans are to spend the 
time first looking for good opportunities for using 
databases with children, and potential off-ccmputer 
activities; then we'll have three databases for people to 
try: Database Junior, I nf or m=> = ter , *nd Friendly Filer. 
Let's get some classroom feedback, too — have >~>u used 
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them? If you'd like to, please borrow them next time and 
let us know what happens. 

a*******************************************************...*** 

ANNOUNCEMENTS 

Remember our Lego/Logo demonstration and Betty Church's 
description o-f the work she has been doing in her resource 
room? Well, Betty and her LD students wiil be demonstrating 
their use o-f Lego/Logo at the upcoming Kid's Computer Fair 
at the Computer Museum on Friday, February 21, -from noon 
until 2 P.M, The Fair i^sel-f will run -from Febrary 21-23, 
and the Computer Museum is on Museum Whar-f in Boston «,ne^t 
to the Children' Museum). 

***************** 

Mike Feer has written an article on using a scieoce fiction 
so-ftware game, Sundog, with brain-damaged students at the 
Cotting School in Boston. We have a cop. in our library. 
"Sundog and cognitive therapy." M. Feer. Closing the Gap, 
December-January 1?36, 4,1. 

Have you written an article lately that may b? o-f interest 
to our members? We would like to share i n+ ormat i on , so ;t 
>ou have written an article, report, or book related to 
special needs learners and technology, send =■ cop > to ?eg?> 
Kapisovsky at TERC. We will list it "he re and h=<ve the cop> 
available in our library. 



MI CROS ANP SPECIAL. MEEDS 
Special Intenes,t Gn ou "> 



Me x t me e ting: TUESDAY, JANUARY ,2 1 - 
1 936 . — 6> P ,M . 

Meeting will be held at Technical Education Research Centers 

1696 Massachusetts Avenue, Cambridge 02138 

547-0430 

AGENDA FOR THE MEETING 

(NOTE: This is a TUESDAY meeting) 



4:00-4:15 Meeting, eating, greeting 

4:15-5:15 Temple Ary, who teaches at the Carroll School in 
Lincoln, will present the work she has done using Logo to 
teach math concepts. She will present her work on -fractions 
as an example of a wax of approaching math instruction using 
Logo as a tool. This will be an investigation of children's 
learning in one topic area, and she will expand the general 
principles involved to include other areas as well. Be sure 
to bring o*her people -from your school if this strikes an 
interest -for them. 

5:15-6:00 Anncv.r cemen ts , small groups. The ongoing groups 
•focusing on Lorr,, on databases, and on the software section 
of the handbook we're all writing wil! meet during this 
time. There's new information for the database group, and 
if we're lucky we'll have the opportunity to see the 
database developed by Evye Woldman and Phyllis Kalowski 
(which is now commercially available at a very reasonable 
cost). The Logo group will report in on its ongoing 
research, and the handbook group will be giving input a 4 ^ut 
software for the handbook writeups as well as trying out 
some new pieces. 

See you thers, and Happy New Year..... 
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Motes- *f r om the November 25 meet i ng: 

SPECIAL INTEREST GROUP s 
COMPUTERS AMD SPEC I AL MEEDS 

T^3 meeting was truly exciting. First, Betty Church 
descr i bed the work she has been doing with her resource room 
students, 'J sing Lego/Lcr*o < be i ng deve 1 oped by Mi cr owor 1 ds 
Learning, Inc., in Cambr i dge ) . Bas ically, this involves 
hooking up devices made with Lego building blocks <a very 
sophisticated set of mechanical devices, i f you haven't seen 
a Lego se t -for a -few years) to a computer inter-face which 
allows you to program the motors in Logo. Betty set up 
materials and showed some of the ways *[ie got her students 
star ted, including of f -computer ac t i v i t i es and some des i gn 
planningprojects. > 

Next, Steve Ocko and Mitch Resnick, the developers of 
Lego/Logo , showed a videotape o-f el emen tary/mi ddl e school 
students using the blocks and the computer to develop 
terrific machines. Then they demonstrated more 
poss ibilities using the compu ter/bl ocks in ter -f ace , including 
programs they're developing to pi ay with programmi ng i deas 
on-screen. There / s a particularly engaging -ferris wheel 
with people who can be programmed to get on and o-f-f after a 
spec i -f i ed number of re vol u t i on s , tor i nstance . 

he remainder o-f the time, a-fter questions, was spent in 
working with the Legos, buMding machines and devices, 
exploring their possibilities, and looking at the learning 
possibilities for special populations. We had a terrific 
t i m<? . 

Because Logo hits so many responsive chords, and because 
there's been such interest in using it as an integrated part 
of subject areas, we're planning to spend the January 
meeting developing this aspect of its use. The agenda is 
at t ached. (NOTE : I n an at temp t to be fl'exible to the needs 
of folks who can' t come to Monday meetings, this is a 
TUESDAY meeting, scheduled for the 21st.) 

The February meeting, which returns to the Monday time, we 
hope to schedule around administrators' ideas about using 
computers with special needs students. We'd like to have a 
panel of admi r i strator s who will present sortie of their 
views. If you know an administrator who's especially 
interested in computers and special needs, please contact 
Peggy Kapis vsky at TERC <547-0430>. 



NOTE: Piease 
sof twar e you 



complete an evaluation form for each piece of 
borrow from the Micro/Sped library. We would 
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like to develop an evaluations database that could help our 
members select appropriate software f r their students. 'de 
would also like to use '"c^e of the evaluations in the 
teacher 's handbook we're writing. If your software lacks an 
evaluation form, there will be copies on the library's 
"shelf . " 

Don't forget: When you borrow software, please bring it 
with you to the next meeting. If you can't come to the 
meet i ng, pi ease make arrangements to return the software 
before the meeting so that others may use it too. 

THANKS ! ! ! 



ANNOUNCEMENTS 

The Mass achusetts Vocational Curriculum Resource Center t 
located at 785 Marrett Road, Lexington, welcomes SIG members 
to use its facilit'. The Resource Center has a library of 
software in varied subject areas - vocational , computer 
literacy, language arts, math, etc. All software is 
available for preview, and some titles circulate for 
two-week periods. SIG member Janet Smizer of the Resource 
Center has extended this invitation. Call the librarian, 
Virginia Day, at 863-1S63 or <300) 362-437 1 for further 
i nf ormat i on . 
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w)luv\v.si>urv i li<?ii School 

43 OAK STREET 

SHREWSBURY. MASS. 01545 



CHAhLES H FCHSIS JR HCAOMASTCR 
TfwiPHONf 64% 4C41 



August 20, 1986 



Ms. Peggy Kapi^ovsky 
Technical Education Research Center 
1696 Massachusetts Avenue 
Cambridge, Massachusetts 02138 

Dear Peggy: 



I am writing to express my support and special interest in the continuation 
of TERC's Special Interest Group (SIG), Computers and Special Education. 

Through my association with the group I have greatly enhanced my teaching 
and consulting abilities. I attended sessions as a true novice, anxious 
to learn and experiment with education and technology. With the help, 
education, and on-goino support of the SIG, I am now using technology on 
a regular basis with my students as well ss providing in-service training 
and workshops on the local, state, and national levels. 

I consider my experience with the SIG to be truly rare and extremely valuable. 
Educators are seldom given the opportunity to meet, talk, and exchange +.bis 
type of information in an open forum. My experience with this group helped 
me to acquire the knowledge and develop the leadership abilities necessary 
to disseminate information in a meaningful way. 

In my opinion, the continuation of this SIG is critical to special educators 
across the state. While we lave made a good sta*-t in informing and involving 
teachers, we need to continue working to develop a. ^ refine our skills. It 
is through the efforts and dedication of the SIG members that we are able to 
use technology effectively with special learners. 

Please do not hesitate to contact me if I ma}r be of assistance in supporting 
this tftost worthwhile organization. 

Sincerely, 



Oonna E. Siroone 

Special Education Coordinator 
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AOGfttMTtO MtMftU OP THZ MfW f » * AND ASSOCIATION OF OCMOOMI AND COULIO t*. INC. 



1/ La master Street 
Cambridge, MA 02138 
August 20, 1986 

Peggy Kapisovsky 

Technical Education Research 

Centers, Inc. 
1696 Massachusetts Avenue 
Cambridge, MA 02138 

Dear Peyjy, 

As a member of the Special Interest Group for the past year and a 
half, I realize how much my participation has affected my teaching. I'm a 
special education teacher in a resource room for learning disabled 
children. The general thrust of the curriculum is traditional with much 
emphasis on textbooks and worksheets, an approach that is often not suc- 
cessful with children who have learning problems. I saw possibilities in 
the computer b'<t knew very little about it. Since chere was no one in my 
school at that time who felt the same, I joined the SIG. It h*<, been gr >at 
to learn f~om other teachers and share our experiences I feel much less 
alone. 

As a result of the support I've received from the teachers in the SJG 
and my administrators, I. find that I'm much more willing to experiment with 
new ideas ard activities. Sometimes I myself wonder how things will turn 
out, but I'm willing to take the risks because I see the potential for my 
kids. Very often I'm pleasantly surprised with the results. For example, 
my learning disabled third qraders wrote poem on the computer, and with 
the hel; of the music teacher, they created music end dance to accompany 
the poems, which were presented tc parents in a special program. A number 
of parents have talked with me about changes they have seen in their 
child's behavior or attitude. 

It is the children I teach who have benefited the most from my par- 
ticipation in the SIG. I am presently using written language as the major 
focus of my curriculum. The children are writing about topics that inter- 
est them, such as families, feelings, pets, and dinosaurs. Thjy often 
illustrate their stories and poems and always type them using the Magic 
Slate word processing program. 

The- level of interest in reading and writing has increased signi- 
ficantly. Last year the children spent a great deal of time studying 
Hal ley's Comet. PaHs, and dinosaurs. They approached their research tith 
enthusiasm and often struggled with difficult library books, newspaper 
articles, maps, and interviews. Rarely did the children say they didn't 
w^int to write. This level of interest 1s very unusual for children who 
have significant Teaming problems. One first grader said !I I like writing 
stories on my computer. I just want to writo stories all summer. I'll 
make copies of my stories for all of my friends. M 
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Peggy Kapi soviky 
August 20, 198b 
Page Two 



I have found that the children are eager to share their stories with 
each other and are learning tc give and accept constructive criticism. 
They are concerned about the quality and clarity of tneir writing and often 
make additions or corrections using the Magic Slate program. This is the 
first year of my teaching A n which I felt that children with learning dis- 
abilities perceived themselves as writers and were able to reflect on their 
writing experiences. Ir tac , I'm beginning to fo 'et that these children 
were referred to me becr.usc. they were having severe learning difficulties 
in thei/ own classrooms! 

The children and I have also begun to realize that we can establish 
relationships with pe^ne outside our school by responding to newspaper 
articles we have reed. A group of learning disabled fourth graders used 
the word processor to write to Agnes James aiter reading about her ir the 
Globe. Agnes is an 88 year old woman who traveled to SOwth America to see 
Halley's Comet for the second time. Agnes came to our school as a result 
of the letter and gave a wonderful two-hour presentation vu lier travels, 
Halley's Comet, rnd her philosophy of life. Agnes has eririchec 1 ur lives 
as well as provic.>d us with a better understanding of Halley's 1 jmet. 

As you can see, I'm excited about the changes that have occurred in my 
classroom. Many of these, changes would not have happened if \ hadn't been 
part of the SIG , 



Sincerely, 



Betty Church 
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'•1 :-0ll3 \iorA 
incheator, Ma. 01.H90 
August 15, T>SG 



hs Ko»:r;y »' nposovsl'y 
Technical Education '<csea"h 
1696 Massachusetts venue 
Cambridge, Ma. O^lj'-i 



Dear Peggy, 

As the summer dra--s to a close I am writing a note of 
encouragement for the continuance and possible expansion 
of our network of Special Education educators. Over the 
oast two years our gathering of Special Education folk from 
ouolic and private school settings has been a source of 
stimulation and enrichment for me as a Resource Room teacher. 
I doubt that I woud have gained such exposure to creative 
uses of computers and software as Presented by fellow teachers, 
administrators and TERC ;taff members without the format 
provided by 7ERC. It has broadened my teaching skills and 
has provided i..e with comparative expertise to share with 
teachers in my building as well as my colleagues in the 
Special Heeds department in Reading, T-1A. 

Of course, the most inrort ant outcome and benefit has 
been for the children I teach. There is no auestion chat 
learning is enhanced by the r.ultisensory attributes of 
computer use and the fresh approach to learning it provide-. 
Learning becomes less teacher-directed, giving the children 
more sense of e~~o werment in their learning. The fear of 
making mistakes and failure appears lessened when the children 
interact with the com-uter on their own. Their self-esteem 
has been bolstered even further on their return to their 
mainstream classroom where they can demonstrate knowledge 
of programs that they have had the benefit of extra 
exposure to in the Resource Rsoru 

In closirg, r.ay I also recommend that more software 
cor -anies be encouraged to send software samples for our 
use and evaluation. it was extremely helpful to be ab] e 
to borrow software from TERG and ascertain its suitability 
before committing school budget funds to the purchase of 
software . 

I look forward to sowing you in the Pall. 

Sincerely, 

:,ouise Flippin 
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APPENDIX C 
PRACTICUM COURSE DESCP.l. 'IONS 



»■**•• pi»~« pleas* pmul — ptMt« p**x « vImii ^Mt please p^c 

LESLEY COLLEGE GRADUATE SCHOOL 

in conjunction with T.E.R.C. (Technical Education Research Cenltrs) 

announces 
a ptActicua course in 

Microcomputers and Special Education 

(COMP. 71.840) 

This course is designed for special needs teachers as we M as graduate 
students who are seeking field experience in observing and working with 
special needs learners using computers. Participants will meet weekly in a 
three-hour class which will provide input about new programs and 
practices as well as time for discussion and reflection. Assignments will 
focus on using the con' ~«uter with special needs chi'dren in a variety of 
ways. Those participants who are currently teachers will be encouraged to 
use their own classrooms as their field sites if they wish to do so. Graduate 
students without field site<> m\i be helped to find appropriate placements. 
Work with learners in the field will constitute approximated a half day per 
week. 

The practicum course will be co-taught by Susan Jo Russell, director of the 
federally-funded computers and special needs project at T.E.R.C., and 
Rebecca B. Corwin, coordinator of the computers and special needs focus of 
the Lesley degree program. Course content will include specific software 
applications, curriculum develop ment, children's learning needs, and 
implementation of programs with special needs learners. Input about new 
programs and practices in the field of microcomputers and special 
education will be an ongoing part of each meeting. Classes will meet on 
Mondays fror. 4-7 PM. 

Experience either with computers or with special needs learners will be 
necessary, but extensive experience is not needed. Regular classroom 
teachers are encouraged to participate in order to learn more about using 
computers with all their students, particularly those with special needs. 
*e are excited about this new venture, and look forward to an outstanding 
first semester group. The course will be offered again in the spring 
semester. If you or others are interested in taking the course or in being 
one of the field sites, please call: 

Rebecca B. Corwin 

Lesley College 

29 Everett Street 

Canbridge. MA 02238 

968-V600, ?xt. 371 
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Date Received 




Lesley College 

Approved by (graduate School 

The Graduate School 



COURSE APPROVAL REQUEST 
(All items must* be completed.) 

PLEASE TYPE: 



Title : Practicum in Computers and Special Education 

COURSE NUMBER: (Leave Blank) 

DIVISION: EDUC/SPED Qj^ffl ft // ■ frl^d 



RELATIONSHIP TO 01 HER DIVISION: (when appropriate) 



SPONSORING FACULTY MEMBER: R.B. Corwin 



NUMBER OF CREDITS: 5 i NUMBER OF SESSIONS 15 LENGTH OF SESSION* 3 hours 



GRADE DESIGNATION: (Refer to Graduate School Guidelines.) Letter Grade 



Pass/Fail ft 

OFFERED : Fall X January Spring X Summer X 

On-Campus Off-Campus^ Where: 

Needs a demonstration monitor in classroom: 
COURSE FORMAT: 2C3 > 2C4 0i " her Cvide0 accessible) 

Workshop Seminar (10-15) X 

Lecture 

CATALOGUE DESCRIPTION: (20 words or less) : 
Studen ts will work in a field site nsin* computers with a special needs populatio n. 
Weekly senjjna^s will provide input as well as facilitate reflection on the field 
work. Previous computer ;.t>rk is required. 

*Each credit earned requires 15 nours of classroom instruction. 

ERJC g 0 



RESTRICTIONS ON REGISTRATION: (e.g. degree candidates only, students in specific 
programs , pre-requisites, etc.) 

Prerequisites; Computer literacy or permission of instructor. _ 



FACULTY: . 

Qualifications (specific to the course) Experience and expertise in computer use 
with special needs with emphasis on work beyond drill and practice: Qu alitative 
research training; . . 



Name (s) of faculty (adjunct or contract) who are qualified to teach: 
R.B, Corwin, S.JO. Russell, f Arthur Wood r Dina Wischkinl 



CRITERIA USED FOR STUDENT EVALUATION : 

Attendance and participation: quality of observations and analysis on two 
written observation papers: faithful journal-keeping. . , _ 
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EXPANDED COURSE DESCRIPTION; This course will provide a field-based opportunity 
for students to discuss their work with special n eeds learners and computers > 
as well as providing a classroom-b n sed research fra mework or interested 
students. Students will choose one sit from a vaiiety available; working 
teachers can observe in their own classrooms. Seminars will include input m 



on a variety of selected software uses as well as time to develop some share d_ 
theory about computer use. Students from a variety of programs ave welcome. 



MAJOR COURSE OBJECTIVES: Students will: 

i 

1) Participate actively and effectively in *ng with students with special 
needs and computers, 

2) Learn to observe and describe their \ jrk ti\ ;uflly. 

3) Learn a variety of software uses with special * learners. 

4) Analyze the results of their work to develop soft ive IEP's and curriculum 
plans. 

5) Develop expertise in one software application. 

6) Participate in classroom-based research. 



COURSE OUTLINE 



THIS MUST BE COMPLETED IN DETAIL PRIOR TO SUBMITTING COURSE APPROVAL REQUEST * 

Session I, Overview 

II. Word-processing and tool use 

III. Participate in special interest group 

IV. Evaluation of interr ' ive tutorials and gam^s 

V. Simulations and microworlds 

VI. The teacher as reseaixher 
VI T. Special Interest group 

VIII. The teacher's role in use of computers in special education 

IX. But what are they learning? The I.E. P. 

X. Social and emotional growth 

XI. Special Interest group 

XII. Use of computer to assess students 

XIII. Developing and modifying software 

XIV. Practical • problems 

XV. Special interest group report 



#>" . 

TEXTS AND READINGS (Include title, author and publication dates): If ro text 
or readings, indicate why. 

Goldenberg, Russell, Carter Computers and Special Needs : Addison-Wesley 
Hagen, D. The Microcomputer and Special Needs : Reston 
Selected readings from recent periodicals 

i 
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COMP 840: PRACTICUM IN COMPUTERS AND SPECIAL EDUCATION 



Susan Jo Russe 1 1 

T.E.R.C. 

1696 Mass. Ave . 

Cambr i dge , MA 02138 

547-0430 



Rebecca 8 . Corwin 

Lesley College Graduate school 

J 4 Wendel 1 Street 

Cambr i dge , MA 02138 

868-9600x371 



COURSE REQUIREMENTS 



The field study/prac t i cum will -foe .s cr two themes: use of «:'er 

with fecial needs students (we will emphasize software, s ~. that 
often determines the uses), and skills necessary to become a 
teacher/researcher. Both elements will be emphasized in the seminar 



This course will require attendance at the seminar, one half-day a 
we A i n a special education classroom, and written reports of work 
done in the field placement. The placement will be chosen in 
conjunction with the course faculty, a d students will be placed so 
that they may explore settings wh ch are of interest to them. 

Two more formal papers will be required: On October , a summary of 
all observation* to da> nill be due, and on the last session of the 
class a case study of special needs students' use of a tool 
application will be due. More information about both papers will be 
due in c 1 ass . 



T hc~* books are recommended. If you haven't read them, we will 
require that you do. They are av liable at the Harvard Coop, 
al phabe t i cal 1 y under "C" for Corwi n . 

Goldenberg, P.E., Russell, S.J., and Carter, C.C. Computer? % 
Educat i on . and Spec i al Needs . Add i son-Wesl 9/ 

Kagen, D. Mi crocompu ten Resource Book for Spec i al 
Educat i on . Reston. 



mee ting. 



BOOKS 



Hunter, B. M^ Siud-^ts Use C omputers . Reston. 



APPENDIX D 
COMPLETE SURVEY REPORT 



Special Needs Teachers' Uses of Learner-Centered Software 



Background and purpose 

While drill and practice applications of microcomputers 
are prol iterating rapidly with students who have special 
needs, we know little about the uses of more powerful and 
i nnova t i ve educat i onal sof tware ("learner-centered 
software") which opens learning realms beyond the world of 
drill and practice. Recent surveys (Crowner 1984; Hanley 
n.d.) indicate that, of all the possible applications of the 
microcomputer in special education, drill and practice 
programs are by far the most widely used. W» th drill and 
practice software, the computer is a patient, accurate, and 
non judgmen tal tutor which functions as an interactive 
workbook. But drill and practice is only one small part of 
teaching and learning. We often want to provide feedback to 
students that tells them more than "right" or "wrong"; we 
are concerned with more than rote skills. The computer is a 
powerful and extremely versatile tool which can offer a 
great deal more than drill and practice sessions to special 
needs students. 

We define 1 earner-cen terea software as that which: 
1) gives student* control cer the activity, the strategies 
to reach the goal, or both. 2> provides feedback that is 
informational — feedback that is designed to expand students' 
understanding of the content area; 3) helps students develop 
skills in problem solving; and 4) allows students to use 
their own unique learning styles in approaching a problem. 
Learner-centered software is ver sat i 1 e . in that it can be 
incorporated into different subject areas and used for a 
variety of purposes by students who approach learning in 
different ways. (Drill and practice software, in contrast, 
usually covers a very specific content area and can be used 
in only one prescribed manner.) 

There are several categories of learner-centered 
software which can be used effectively with students who 
have 1 earn i ng d i sab i 1 i 1 1 es. These i nc 1 ude tool programs 
such as word processors, data bases, and spread sheets; 
problem-solving software such as interactive games and 
simulations; and programming in powerful languages like 
Logo. Although largely anecdotal, evidence is emerging that 
learner-centered software can be a very effective vehicle 
for closing the gap between the potential and the 
achievement of special needs students. Foster, Mokros, & 
Russell <1985) provide a detailed description of the uses of 
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1 earner— cen tered softer* to enhance the learning skills of 
children with learning problems. 

But how are special needs teachers — particularly those 
who work with learning disabled and emotionally disturbed 
children — using this Dowerfu* new software? The survey 
reported in this paper is a first attempt to .escribe 
special needs teachers - ' familiarity with and use of 
learner-centered software. In addition, the survey provides 
important information concerning the reasons for teachers' 
use or n on -use of par t i cul ar categor i es of software with K-8 
students who have learning problems. 



Method 

A nationwide survey on the use of microcomputers with 
special needs students was conducted from December, 1984 
through early March, 1985. The target population was 
teachers of learning disabled and emotionally handicapped 
students in grades K-8. l-Je briefly interviewed, by 
telephone, a random sample of" 50 special education 
administrators =<- i :ted from all school districts using 
computers at the elementary le^el for instructional 
purposes. These schools were selected from a current list 
provided by Market Data Retrieval. In all school districts 
in which computers were being used for instructional 
purposes with special needs students <a total of 44 
schools), the special education administrator identified a 
teacher who was kno-jl edge abl e about computer use in the 
classroom. h total of 35 teachers were identified in this 
manner, and 33 of the teachers were interviewed by phone. 

Interviews generally lasted from 10 to 15 minutes, and 
almost all teachers were eager to share their experiences 
with the inter"! ewer • The interviews focused on <1) uses of 
learner-centered software with children who are learning 
disabled and emotional 1> handicapped; (2) teacher training; 
(3) factors which facilitate the use of microcomputer: and 
f x4) barriers to microcomputer implementation. 

Characteristics of Respondents 

Because administrators we re of ten unable to give us 
de t a i 1 ed i nf or mat i on abou t the use of compu t ers for 
instructional purposes, the results which follow are based 
primarily upon information provided by teachers. Most of 
the teachers in our sample (19 of 33) worked with learning 
disabled students, usually in a resource room (13 of 33 
teachers). A fairly large proportion of teachers (12 of 33) 
worked with children who had other types of handicaps, such 
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as emotional disturbance?, or mild mental retardation. Many 
of these teachers indicated that they worked with children 
who had a range of emotional and learning problems, 
including learning disabled, emotionally disturbed, and "low 
group " students . About one quarter <8 of 33) of the 
teachers uorked in self contained classrooms, and less than 
1 OX wor ked i n regu 1 ar c 1 assrooms. Most of the teachers had 
in-cl assroom access to one computer — usually an Apple — -for 
at least a small percentage of time during the school week. 

Becasue the maj ority of the teachers that we 
interviewed (28 of 33) were women, we will use the female 
pronoun when referring to an individual teacher. 



Resul ts of the Teacher Survey 

What beyond drill and practice applications were SPED 
teacher s using? 

1 . General Patterns 

First, ue found that si i gh 1 1 y more than half of the 
teachers in our sample had at some time used learner 
centered software with their students. It is important to 
note, however, that simply because we, had characterised a 
p i ece of sof tware as be i ng " 1 earner centered" di d not mean 
that teachers used it to go beyond drill and practice. In 
incorporating new software into existinc instructional 
practices, teachers commonly used learner centered software 
for drill and practice. For example, several teachers had 
students use ^ord processors to list spelling and vocabulary 
wor . 

A n umbe r of teachers used the more p owe r f u 1 learner 
centered software as well as the commonly used drill 
sof twar e for mot i vat i on or reward , rather than for 
instruction. It was typical for teachers to identify the 
software that children enjoyed ksometimes a collection of 
games, Logo, simulations) and allow children access to this 
software when they finished their regular assignments. 
While these children sometimes had opportunities to use 
learner centered sof tware , this sof tware was rare 1 y 
incorporated into regular lessons. 

In the section which follows we will explore teachers' 
use of word processing software, both because this software 
represents the most commonly used application beyond drill 
and practice and because it demonstrates the types of 
applications, instructional goals and outcomes, and problems 
that are typical when using tool software. Following the 
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word processing section is a discussion o-f the uses o-f 
otner beyond drill jnd practice software, 

2. Word Process i no Tools 

Word processing software wa* used by 27% o-f the 
teachers who were interviewed, making it one o-f the most 
popul ar types of 1 earner cen tered so-f tware , These teacher s 
invariably used the Bank Street Writer, which typically had 
been purchased b> the school or by another teacher. The ways 
that teachers used word processors, the problems they had in 
using them , and the i nstr uc t i on a 1 goals and ou t comes they 
associated with word processing varied considerably -from 
teacher to teacher . 

Despite this variation, we found that almost all 
teachers who used word processing did so at least some o-f 
the time to have students pr oduc e a piece o-f writing 
(stories, assignments, and ingenious products such as 
cookbooks) • Concern with developing the quality o-f 
students'' written expression was evident among about one 
third o-f these teachers, while others used the software to 
increase children's interest in writing or to increase the 
quantity o-f written work . As one teacher specified, "the 
obj ec tive is to have students pr oduce a paragraph of at 
least 50 words; then they work on producing a story o-f at 
least 150 words by the end of the unit." Here one sees an 
emphasis on raising the overall level o-f productivity via 
the word processor . 

Abou t half of the teachers who used word processors had 
children work on the mechanics o-f writing by means o-f 
teacher -directed exercises in editing, vocabulary, spelling, 
and d i c tat i on • For ex amp 1 e , one teacher typed sentences 
that included many mistakes in punctuation, grammar, and 
spelling. Students were instructed to -find the mistakes and 

dit the teacher -generated sentences. Another teacher had 
children type in their vocabular> words and the dictionary 
definitions of these words, 

Wh i 1 e these more mechan i cal ac t i v i t i es cou 1 d eas i 1 y be 
accomplished without the aid o-f the computer, many teachers 
indicated there was some value in having the child type the 
assi gnment , Some teachers emphasi zed the perceptual -motor 
skills that children could develop in entering words, while 
others discussed the fact that it was easier -for children to 
see their mistakes when the product was typed. One teacher 
said that the value o-f the word processor was that it helped 
j slow down the impulsive kids "by making writing more 

deliberate and forcing them to 1 ook at the screen." 
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When discussing the bene-f i ts of using word processors, 
a common theme was that this tool improved students' 
motivation to write. While no teachers indicated that word 
processing had yet influenced the qua! i ty of student 
writing, many expected to see writing improvement once 
students used the tool -for a longer period o-f time, A -few 
teachers had seen an increase in the quan t i ty o-f writing. 
The teachers who stated that they saw an increase in 
quantity were those who had .spec i -f i cal 1 y asked students to 
write papers o-f a given number o-f words. Several teachers 
indicated that they had seen an impressive increase. in 
children's willingness to write. Students were not as 
resistant to writing when they were able to use the word 
processor . 

About half of the teachers who used word processors 
said they had experienced no problems in using 
them — primarily because student motivation was so high that 
it seemed to carry them through minor difficulties. One 
major problem for the remaining teachers was the feeling of 
being overwhelmed by learning how to use the word processor. 
There was little time to read the necessary manuals and 
explore on one's own before introducing the sof'tware to 
students. Teachers often felt they needed to thoroughly 
master this or any other software before they could use it 
with their students. 

Perhaps the reason that word process i ng sof tware i s 
such a commonly used tool with learning disabled and 
emotionally disttrbed students is precisely because its use 
meshes so well with 1 j existing curricula and 2) 
Individualized Education Plans. It is easy for teachers to 
transfer editing and grammar exercises to the machine, using 
the same instructional mode that has been used all along. 
Writing assignments can easily be typed and saved on the 
computer, and the result is far more pleasing to the eye of 
both student and teacher. Here is an instance where the 
transfer of existing learning activities to the computer is 
quite c 1 ear cu t . 

It was also clear that the use of this software could be 
easily integrated with the learning objectives that 
typ i cal 1 y appear on a studen t ' s Individualized Educat i onal 
PI an . The teacher who spoke of i ncreasi ng the number of 
words that a student put into a paragraph nicely exemplifies 
this potential match between software and learning 
obj ec t i v e • 

Few teachers were making maximal use of the power of 
word processors. What the teachers did not tell us about 
word processing is as important as what they told us. None 
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of the respondents spoke about students using the editing 
potential of the machine to i mpr ove the pieces they had 
written. When the/ talked about the revision process, they 
were referring to correct i ng spelling, punctuation, and 
grammar — not to i mpr ov i ng con ten t and styl e . As they were 
revising their papers, students were -frequently asked to 
make corrections on handwritten papers, then enter the -final 
copy into the computer. 

Why was there such a lack of emphasis on using the 
computer as part of the writing process? Perhaps because 
man> teachers did not have enough computers to make i t 
-feasible -for students to compose and revise at the machine. 
It is also possible that teachers simply did not know enough 
about word processors in order to use them in a -flexible 
manner to i mprove wr i t i ng. Many of the teachers in th* 
sample indicated that they were just learning to use these 
tool s, and that i t was a probl em keep i ng one step ahead of 
the students. Alternatively, it may be that the word 
processor was not used to work on writing quality because 
the learning goals for these students relate mainly to the 
mechanics, rather than the process of writing, and that 
teachers have less training in h ow to teach about the 
wr i ting process, 



3. Other Applications of jrner Centered Software 

With the except i o r» of nor 2 . ^ing, very little 

learner centered software wa = used: 15*^ of the teachers who 
were surve/ed reported using problem-solving or simulation 
software, 12." used the Logo language, and 9*A made use of 
other applications ''construction tools, data bases). It is 
interesting to note that all of the teachers in the category 
of "other applications" used a total of onl> seven different 
pieces cf software. Given trie huge number of titles 
available, it is surprising that use was limited to so few 
pieces. 

a> Construe t 1 on tool s and data bases 

Most of the teachers used this software primarily for 
rewarding or motivating children and found construction 
too Is where students created their own drawi ngs or graph i cs 
(e.g., Koala Pad or Facemaker > to be "great motivators." 
One aspect of these tools that particularly attracted 
leachers was that they did not require any reading skills, 
and learning disabled students had no problem using them. 
One teacher said that these tools had been particularly 
beneficial in building the self esteem of nonre'ders who 
have some ar t i st i c sk 1 1 1 s . 



Only one teacher used data base software. His junior 
high students used a d*ta base to gather information on the 
population, produces, =«nd economy of various countries. 
This teacher indicated that he wanted to demonstrate to 
students that the computer is a powerful storage and 
retrieval device, which can manipulate information in many 
ways in order to meet the needs of users. For children with 
perceptual difficulties, particularly those who cannot 
organize and retrieve data, he found the data base to be an 
extremely useful tool in teaching social studies. 

It is surprising that we found only one example of a 
teacher using a data base. In many ways , a data base is a 
flexible tool like a word processor, which c<>.n be easily 
incorporated into many subject areas. Yet with one 
exception, teachers seemed completely unfamiliar with this 
tool , 

ProQrammi no 

All of the teachers who worked with a programming 
1 anguage used Logo, and often these teachers served as 
tutors who helped children with Logo assignments for their 
regular classes. (Through the course of our interviews we 
discovered that manv learning disabled children were 
learning Logo in their mainstreamed classes,) Interestingly, 
only one teacher --the same one who used the data 
base — discussed cognitive goals and benefits of using Loqo. 
This teacher talked about the power of Logo in helping 
children truly understand geometrv and improving their math 
skills more gener al 1 . 

Pr obi em-sol v i no and simulation £oft'\«are 

Most of those who used pr obi em-sol v i ng sof tware had 
star ted using it very recentl y — w ithin the current academ i c 
year. Those who u^ed the software often did it on an 
enrichment or optional basis — perhaps because using this 
software was often time consuming and did not readily fit 
into a c 1 ass per i od . 

While a fair number of teachers said that students 
enjoyed the "games" (Oregon Trail, Gertrude's Secrets, and 
The Pond were the only ones mentioned), few of the teachers 
articulated learning goals or outcomes associated with this 
sof tware , Some t i mes , the sof tware was use d to encourage 
"brain development", or to "get kids to use their 
minds" — rather vague curriculum goals when compared with the 
very specific objectives that teachers articulated when 
discussing word processing software. When asked about the 
benefits of using this software, student motK:«\ion was 
again seer, as the key benefit. Teachers reason that if 
students <ike a particular piece of software they will stay 



with it and experience success, uhich wi 1 1 in turn lead to a 
greater willingness to engage in learning activities. 

Dj suss i on 

The applications of learner centered software described 
above appear quite different from the use of word 
processing. With word processing, teachers had articulated 
the new sof tware with their writing and 1 anguage ar ts 
curricula. On the other hand, teachers probably did not 
perceive the other tools as meshing with existing curricula 
or Individualized Education Plans. Instead of trying to make 
the software fit with existing programs — or modi f y i ng 
existing programs to incorporate the use of the new 
software — most teachers simply made the new software into an 
"extra" that students could work on when they finished their 
regular assignments. The exception to this was Logo, where 
resource room teachers became acquainted with Logo in order 
to support ma i nstreamed students in the use of this popular 
pr ogr am . 

Simulations, problem-solving software, and tools other 
than word processors were very underutilized. The fact that 
only one teacher made use of a data base, and nfc teachers 
used spreadsheets is noteworthy. One could argue, as did 
the articulate teacher who used a data base, that these 
tools are par t i cu 1 ar 1 y beneficial for students with learning 
disabilities because the tools allow for smooth, structured 
handling of information and lower the chance of mechanical 
errors. The tools offer support to those who have 
difficulty in organizing and processing information and may 
even help students develop more sophisticated cognitive 
structures for hand! i ng information, simply because users 
must set up their files in a logical and efficient manner. 



What staff deve 1 opmen t had teachers received? 

Perhaps the answer to many of our questions about the 
uses tand non-uses) of learner centered software lies in the 
process through which special education teachers learned 
about the educational applications of computers. 

In questioning the administrators who supervised the 
work of these teachers, we found that few had a concrete 
notion of what the teachers were learning in the inservice 
courses that were offered. Several administrators gave 
general answers such as "we offer training to anyone who 
wants it." Of the few atimi n i str ators who talked 
specifically about the nature of the training, most 
mentioned that teachers learned how to operate the compu ter 
(e.g., "how to turn it on.") It was clear, however, that 



8 



most special educator? were not getting training tha* 
differed in an>' way from the training offered to other 
teachers. On 1 r 11a of administrators reported offering 
special workshops for SPED teachers, often workshops which 
dealt with IEP management software. 

Our teacher survey revealed that most teachers < 1 9 of 
33) had learned about computers through inservice workshops 
and courses offered by colleges, local schools, the state 
depar tmen t of e due at i on , or commerc t a 1 organ i zat i on s. The 
others learned on their own , i n formal 1 y from coll e agues, or 
through relevant work h i story . 

The content of the courses taken by teachers focused on 
proorammi no . Thirteen of the 1? teachers who had formal 
training had learned to program — usually in BASIC or Logo. 
In interviewing teachers, we found that many seemed to be 
proud of their programming expertise. As stated above, 
however, few teachers taught programming, There was little 
resemblance between what the teachers learned and what they 
were doing with their own students. 

Other skills that teachers had acquired through formal 
training included basic computer literacy (labeled "get your 
feet wet" courses by one teacher), and operational skills. 
A few special education teachers indicated that they had 
learned how to use a computer for IEP management. 

Again, what is absen t from the training experiences is 
telling: Only 4 of the 19 teachers who received formal 
training learned anything about educational software other 
than programming languages. In other words, less than 25.VJ 
had learned about what could be done with computers in an 
educational setting besides programming. Even fewer received 
any instruction on uses of computers with special needs 
ch i 1 dren , wi th this i ns true t i on focused on how to "adapt" 
software for ch ilaren who have learning problems. Not one 
teacher reported receiving training on h ow to integrate 
educa t i on a 1 sof twar e into the reoul ar c u rr i cu 1 urn . 

Despite the obvious limitations of the training that 
teachers received, few though t of it as being a problem. 
Only 2 of the teachers who were interviewed stated that they 
had received insufficient training. (One of these teachers 
had received no training whatsoever.) Their expectation may 
be, "Now that I've had a programming course, I shou 1 d be 
able to use computers with my students." 

Did the teachers find their training experiences useful? 
Many o x the teachers valued the inservice training 
opportunities they had received, but few could point out how 
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it had been useful to them in their teaching. However, some 
teachers who had taken inservice workshops indicated that 
they hadn't real 5 y understood the content of these workshops 
until they had the opportunity to sit down and use the 
computer. What was truly usef u 1 to teachers was the 
assistance of other teachers and the time and administrative 
support to learn informally on their own and -from peers. The 
oppor tun i ty -for plentiful hands on ex per i ence — espoc i al 1 y 
when it meant having a computer in one's own classroom — was 
a particularly valuable learning experience for teachers. 
Having ready access to a computer meant that teachers were 
able to try things out on their own before using them with 
st uden ts • 

What factors made it difficult or easy for teachers to u - > 
comPu ters? 

1 . Probl ems 

We asked teachers to identify the major problems they 
had encountered, if any , in using compu ters with their 
students who have learning disabilties and learning 
handicaps. Interestingly, abou t one quarter of the teachers 
(and a similar proportion of administrators) safd they had 
encountered no problems at all. 

Many of the reported problems centered on inappropriate 
or limited software (one third of the teachers). Many of 
the educ a t or s found existing so-f twar e " un i mpress ; ve " , and 
they were concerned about the lack of good selection in a 
given subject area or for th* computer that they owned. 
Reading level was a problem mentioned by several teachers. 
They noted that much of the software specifically designed 
for special needs students is at a reading level that is too 
difficult. 

Other major barriers confronted by teachers were lack 
of computers, lack of software, and insufficient access to 
computers (identified by about one third of the teachers), 
ft typ i c al probl em was a very limited bjdge t for sof tware , 
accompanied by the inability to give each child sufficient 
time on the one or two computers that were available. In 
some cases, teachers were vying with other teachers for 
limited computer time. We did not get the sense that 
special needs teachers were low on the totem pole, only that 
the teacher demand for compu ters was becomi ng far greater 
than the limited su p p 1 y . 

A few teachers <10X) indicated that while they had 
sufficient access to computers, there simply was not enough 
time in a day to cover the regular curriculum and use 
computers* These teachers saw "computers" as a distinctly 
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separate curriculum strand, not one that could be integrated 
into other subject areas. 



Only a tew teachers (lOX) indicated that they had 
encountered resistance to using computers -from parents, 
school board members, or other tea^heri*. It was surprising 
to us that only one individual said that this took the -form 
of resistance to special needs children using computers. 
The notion that only the brightest children should use 
computers was not prevalent in this sample, except perhaps 
by i mp 1 i c a t i on : Learner centered sof twar e was not being used 
very extensively with these- students. 

Finally, nearly 20% of the teachers indicated that 
there were student-related problems that interfered with 
the effective use of computers. Most often, teachers had a 
hard t i me " con v i nc i ng k i ds that the compu ter is not just -for 
games." Another teacher added that "kids really like to use 
the penny arcade stuvf , and that •' i f rockets don't go off, 
they're disappointed." Although this expectation may b* 
partly attributed to students / familiarity with vide games, 
one might also wonder whether the children's game 
orientation is partly a result of school use of arcade-style 
drill and practice software . 

2 . Fac i 1 i t ator s 

About one-third of the- teachers could identify nothing 
which had made their work with computers any exsier. Of 
those who identified facilitators, most mentioned student 
suppor t , suppor t of the commun i ty, good teacher training, or 
access to computers. 

Given the fact that several teachers reported students' 
attitjdes as being a problem, it is surprising that 23X of 
the teachers identified students' attitudes as ma king their 
work easier. Those teachers talked about the student's keen 
interest and exci temen t in usi^q compu ter s : .^Jow that we 
have computers, kids are beating on the door to get into the 
resource room." One teacher pointed out that children like 
to use computers because everyone gets a lot of attention 
from peers, as well as teachers, when working on computers. 
There is a great deal of collaboration and peer learning. 
Many teachers indicated that the excitement of the students 
made it possible for teacher s to get through an initial 
resist an ce to using compu t er i • 

Suppor t from the school and commun i ty — from 
administrators, fellow teachers, parents, and school 
boards — was another fact or which made it easier for \8'/. of 
these teachers to use computers. Most talked about "«ypport" 



very general 1/, giving tew details as to how administrators 
or the community had been of assistance. 

While 23% of the teachers mentioned that good training 
had been a facilitator, most of them discussed the length or 
complexity of their training, rather than its use-fulness in 
the c 1 assr oom . Most teachers genuinely appreciate their 
d i st r i c t ' s ef f or t to prov i de i riser v i ce workshops and 
opportunities to attend courses at local colleges. 

Finally, 1 5Y. of the teachers mentioned that having 
access to computers, especially in their own classroom, is 
an important facilitator. When a teacher had a computer in 
her class or in her home, she was much more able to plan and 
prepare for classes. 



Will teachers use learner -centered sof twar e? 

We asked teachers who currently do not make use of 
learner centered software whether they would consider using 
one of these applications. It was difficult for many 
teachers to answer this question, because of their limited 
f ami 1 i ar i ty w i t h the software. Most of the teachers in this 
survey were aware of word processing or programming 
appl i cat i ons , and expressed a wi 1 1 i ngness to try x hese . 
About a third of the nonusers said that they would be 
interested in using this software, if they had the 
appropriate software and some training on how to use it. 
"I'd try any t h i nq , " w as a t vp i c a 1 c omme n t offered by 
teachers in this group. Another third of the non-users said 
that they ha^e definite plans to use either word processing 
or programming as soon as the proper equipment and software 
arrives. 

The final group of teachers — again about one third of 
the nonusers — said they would not consider using 
learner-centered software, or would use it only after basic 
skills had been thoroughly mastered. A few teachers in this 
group thought that programming and word processing were too 
difficult for learning disabled children to master, and that 
these skills were basically for enrichment. Others felt that 
these computer uses, even word processing, did not fit with 
their students' learning ob j e c t i v e s . 

Note that none of the teachers in this group had 
considered using probl em- sol v i ng software or simul at i ons, 
primarily because they were not at all familiar with this 
software. When we described it, a few indicated that it 
sounded interesting, but most were not in a position to 
evaluate the potential for use with their students. 
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The average teacher in our sample was just beginning to 
use beyond drill and practice software with her learning 
disabled or emot i onal 1 / disturbed students, and was 
enthusiastic about doing so. This teacher had often been 
using drill software -for some time and was pleased to -find 
new applications. The first new application to be tried, 
typically, was word processing. Often, initial uses of the 
new sof tware were a 1 most in a " dr i 1 1 " mode , where studen ts 
used the program primarily to correct the mechanics of 
sentences. The primary benefit the teaci ?r saw in using the 
new sof tware was in "mot i vat i ng students . " who were usual 1 y 
quite eager to use the computer. 

The training received by the typical teacher, which 
often emphasi zed the devel opment of programmi ng ski lis, had 
been irrelevant to the daily applications she made with 
computers. Vet, she did not fault her training and often 
commended her district for providing this background. 
Perhaps because she had learned to program — a skill that was 
clearly valued — she felt that she should now be able to do 
anything and everything with computers. 

Unfortunately, her training had almost never shown her 
any glimpses of educational software being used with 
learning disabled or emotionally disturbed children. In 
f act , her training did not show her much educat i ona! 
software at all. What she learned about software, she had 
to pick up from friends and colleagues, or from her 
purchasing mistakes. Software purchasing mistakes could be 
quite costly, becauses software budgets were extremely 
limited at most schools. The typical teacher was working in 
an "acquisition mode" in that she was just beginning to 
acqu i re the sk i 1 1 s , sof tware , and hardware that wou 1 d 
ultimately be used to incorporate be/ond drill and practice 
1 ear n i ng ac 1 1 v i t i es . 

In contrast, a few of the techers in our sampl e had 
progressed to a "utilization mode". These teachers were 
familiar wi th a range of software, had used the software in 
conjunction with their regular curriculum, and had begun to 
identify specific benefits that they hoped would accrue to 
their students when using this sof tware . These teachers 
also differed from the typical teacher in that they did not 
see the computer's primary benefi f as motivational, but 
rather as instructional . 

We suspect that the special education teachers who we 
surveyed are not unlike their "regular" education 
colleagues. Like their colleagues, these special educators 



13 




have often been eager to hop on the computer bandwagon, but 
they are just beginning to discover what using computers can 
mean -for students' cognitive development. A few teachers 
talked about the norma! izing influence of computers — how 
having access to the machine made learning disabled or 
emotionally impaired students -feel part of the community. 
Bu t in order to justify the extensive i nvestmen t of time and 
energy we are putting into educational compu ting, there 
needs to be a demonstration that computers are having 
broader effects — not just on children's self image and 
motivation <al though these are certainly important factors), 
bu t al so on their thinking and learnino. In order for this 
to happen, we need to see the following: 

Recommendat i ons 



1) SPED and school administrators need to carefully 
plan for staff development opportunities that will 
meet the real needs of special education teachers. 
Programming skills should not be the ultimate ooal 
o f staff devel opnwnt . 

2) Teachers need more time to learn about software — 
by trying it out on their own and by sharing their 
sof twar e evaluations with others . Col 1 aborat i ve 
learning with peers should replace much of the 
currently-offered di dac 1 1 c i nserv i ce workshops . 

3) Teachers need to know that beyond drill and practice 
appl ications ar e useful for their students — nut 
just for adv anced students. They will discover this 
if they have opportunities to explore and test 
learner-centered software with their students. 

4) Administrators and teachers need to plan ways of 
i ncorporat i ng sof twar e into the existing 
curriculum, much as word processing has been in- 
corporated into the language arts curriculum. 

If this does not happen, using compu ter swill u 1 - 
timately be seen as a "frill." The more powerful 
uses of the computer — for storing, retrieving, and 
organizing information, for generating and solving 
problems in the content areas, for simulating 
dec i s i on-mak i ng in comp lex i n ter ac t i onal systems — 
need to find a place in the special education 
student's progr am . 

5) I EPs need to be br oadened to emphas i ze the impor- 
tan t pr obi em- sol v i ng and i nf or mat ion processing 
sk i 1 1 s that are f ac i 1 i tated through the use of 
beyond dr i 1 1 and prac t i ce sof tware < espec i al 1 y 
data bases and spr eadshee ts . ) 
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APPENDIX E 
PUBLISHED REPORT OF SURVEY 



LEARNER- 
CENTERED 
SOFTWARE: A 
SURVEY OF 
MICROCOMPUTER 
USE WITH SPECIAL 
NEEDS STUDENTS 



Janice R. Mokros, PhD and 
Susan Jo Russell, MS 



This study reports the results of a survey of fiftv school disjicts. It 
assesses the extent to which special educators are moving beyond 
drill and practice software with learning dtsahlcd and emotionally 
disturbed students. It also describes factors that are preventing or 
discouraging applications beyond drll and practice. It was briefly 
described in a previous Computers in the Schools article by Hummel 
(1985).^ J.W.H., Associate Editor 



What will widespread use of the 
computer mean tor the special 
education student? Will computers be 
added to the current curriculum and 
submerged in it? Or will unique func- 
tions of the computer add to, or even 
change, the way we devise curriculum 
for the student with learning or emo- 
tional problems? We know from re- 
cent surveys (Crowner, 1984; Hanley, 
1984) that dnll-and-practice software 
is by far the most widely used appli- 
cation of the computer in special ed- 
ucation. In this guise, the computer 
operates as a sort of robot classroom 
aide — tireless and with an eidetic 
memory mimicking familiar methods 
and materials. The computer's ability 
to branch (IF STUDENTANSWER = 
CORRECTANSWER THEN PRINT 
'CORRECT') and lo store data (PATSY 
GAVE 3 CORRECT ANSWERS OUT OF 
9 



8 AT LEVEL 2) make »t appealing as an 
additional mechanism tor drill and 
practice. 

But what can the computer offer 
beyond the world of drill and prac- 
tice? In addition to branching and 
data storage, non-drill software makes 
use of additional functions of the 
computer, whi:h are highly developed 
in the non-education world. These 
functions include data manipulation 
(e.g.,, spreadsheets, data bases),, sys- 
tem dynamics (e.g., simulation),, and 
translation or transformation (e.g., 
programming). 

In addition,, this software lias par- 
ticular pedagogical characteristics 
which place more cognitive control 
in the hands of the user. For this 
reason, we have chosen to call it 

"learner-centered software." Learner- 
centered software: 



1) offers students choice in selecting 
the goal of the activity, the strategies 
to reach the goal, or both; 

2) provides feedback that is informa- 
tional, not judgmental, feedback that 
students can use to expand their un- 
derstanding of the content area; and 

3) allows, emphasize* or encourages 
estimation and approximation. 

Beyond these three characteristics, 
learner-centered software is often 
versatile enough to be incorporated 
into different subject areas and used 
for a variety of purposes by students 
who approach learning in different 
ways. 

There are several categories of 
learner-centered software (see also 
Foster, Mokros, & Russell, in press) 
which can be used effectively with 
students who have learning prob- 
lems. These include educational 
games; tool programs such as word 
processors, data bases, and spread- 
sheets; problem-solving software, in- 
cluding simulations and programming 
in languages like LOCO. Some of 
these applications have been studied 
very little; for others, both anecdotal 
and more formal research evidence 
(Carmichael ef a/., 1985; Clements & 
^ullo, 1984;, Fick, Fitzgerald, & Milich, 
i984; Morocco & Neuman, 1985; 
Neuman & Morocco, 1985; Russell, 
1983; Weir, Russell, & Valente, 1982) 
is beginning to show how learner- 
centered software can be an effective 
vehicle for closing the gap between 
the potential and the achievement of 
special needs students. 

How are special needs teachers us 
ing learner-centered software with 
students who have learning prob- 
lems? The survey reported in this pa 
per provides a systematic description 
of special needs teachers' familiarity 
with and use of learner-centered 
software with K-8 students. 

METHOD 

A nationwide survey on the use of 
microcomputers with special needs 
students was conducted from Decem- 
ber, 1984, through early March, 1985. 
The target population was teachers of 
learning disabled and emotionally 
handicapped students in grades K-8. 
We briefly interviewed, by telephone, 
a random sample of 50 special educa- 
tion administrators selected from all 
computer-using school districts at the 
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elementary level for instructional pur* 
poses. These :chools weie selected 
from a current list provided by Mar- 
ket Data Retrieval. In all school dis- 
tricts in which computers were being 
used for instructional purposes with 
special needs students (a total of 44 
schools), the special education ad- 
ministrator identified a teacher who 
was knowledgeable about computer 
use in the classroom. A total of 35 
teachers were identified in this man- 
ner, and 33 of them were interviewed 
by phone. 

Interviews generally lasted from 10 
to 15 minutes, and most teachers 
were eager to provide information. 
The interviews focused on (a) uses of 
learner-centered software with chil- 
dren who are learning disabled and 
emotionally handicapped; (b) teacher 
training; and (c) factors which facili- 
tate or impede the use of microcom- 
puters with this population. 

Characteristics of Resoondents 

Because administrators were often 
unable to provide detailed informa- 
tion about the uses of computers for 
instructional purposes, the results 
which follow are based primarily upon 
information provided by teachers. 
Most of the teachers in the sample 
(58%) worked with learning disabled 
students, usually in a resource room 
A substantial proportion of the teach- 
ers (36%) worked with children who 
had other types of handicaps, such 
as emotional disturbances or mild 
mental retardation. Most of the 
teachers had in-classroom access to 
one computer, usually an Apple; tor 
at least a small percentage of time 
during the school week. Eighty five 
percent of the teachers who were 
interviewed Were women. 

RESULTS 

1. What learner-centered software was 
being used by special education teachers? 

First, we found that slightly more 
than half of the teachers had at some 
time used learner-centered software 
with their students. Word processing 
was by far the most widespread use 
of this software. About a quarter of 
the teachers (27%) were using a word 
processor, usually Bank Street Writer. 
Other uses included LOCO (12%) 
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and problem-bolving software (15%). 
In addition, we found two examples 
of tool use other than the word pro- 
cessor: one teacher was using a data 
base and one used the Koala Pad. Of 
a!! the available software, a total of 
only eight different non-drill titles 
were mentioned by this sample of 
teachers. 

2. How was learner-centered software 
being used? 

Actual use did not always reflect 
the potential of this software. In in* 
corporating new software into exist- 
ing instructional practices, teachers 
commonly used learner-centered 
software either for drill and practice 
or for reward and motivation. For ex- 
ample, several teachers had students 
use word processors primarily to list 
spelling and vocabulary words or to 
correct mistake-laden sentences writ- 
ten by the teacher. Others gave stu- 
dents access to a collection of soft- 
wax* (both drill and learner-centered) 
when they finished their regular as* 
signments. Thus, while these children 
had opportunities to use learner- 
centered software, it was not part of 
their instructional program. 

Teachers were aware of the bene- 
fits of learner-centered software in 
improving students' motivation or self- 
esteem. For instance, programs which 
allowed students to create their own 
graphics, such as the Kozla Pad or 
Facemaker, were considered to be 
"great motivators" (which had the ad- 
ditional advantage of not requiring 
any reading skills). One teacher said 
that these tools had been particularly 
beneficial in building the self-esteem 
of nonreaders. 

Only one teacher used data base 
software. His junior high students 
used a data base to gather informa- 
tion on the population, products, and 
economy of various countries. This 
teacher indicated that he wanted to 
demonstrate to students that the 
computer is a powerful storage and 
retrieval device, which can manipu- 
late information in many ways in or- 
der to meet the needs of users. For 
children with difficulties in organiz- 
ing and processing information, he 
found the data base to be an ex- 
tremely useful tool in teaching social 
studies. 

All of the teachers who worked 
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with a programming language used 
LOCO, and often these teachers 
stived as tutors who helped children 
with LOCO assignments for their reg- 
ular classes. (Through the course of 
our interviews we discovered that 
many learning disabled children were 
learning LOCO in their mainstreamed 
classes.) Interestingly, only one 
teacher, the same one who used the 
data base, discussed cognitive goals 
and benefits of using LOCO. This 
teacher talked about using LOCO in 
helping children to understand con- 
cepts in geometry and to improve 
other mathematics skills. 

Teachers' use of word processing 
differed, to some extent, from their 
other uses of the computer. Not only 
was word processing used by more 
teachers than any other computer ap- 
plication, but its use was more clearly 
integrated into ongoing instruction. 
It is worth examining this computer 
application in special education in 
detail. 

3* How was word processing used with 
special education students? 

About half of the teachers who 
used word processors had children 
work on the mechanics of writing by 
means of teacher-directed exercises 
in editing, vocabulary, spelling, and 
dictation. For example, one teacher 
typed sentences that included many 
mistakes in punctuation, grammar, 
and spelling, jtudents were in- 
structed to find the mistakes and edit 
the teacher-generated sentences. An- 
other teacher had children type in 
their vocabulary words and the dic- 
tionary definitions of these words. 
While these activities could be ac- 
complished without the aid of the 
computer, teachers* indicated that 
there was particular value in having 
the child type these assignments. 
Some teachers emphasized per- 
ceptual-motor skills, while others 
thought thai it was easier for stu- 
dents to see their mistakes when the 
words were typed. One teacher said 
that the word processor helped slow 
down impulsive students "by making 
writing more deliberate and forcing 
them to look at the screen." 

However, almost all teachers who 
used word processing did so at least 
some of the time to have students 
produce a piece of writing (stories, 
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assignments, and products such as 
cookbooks). When discussing the 
benefits of using word processors, 
motivation was again a common 
theme. Several teachers indicated that 
they had seen an impressive increase 
in children's willingness tr write Stu- 
dents were not as resistant to writing 
when they were able to use the word 
processor. While no teachers were 
ready to claim that word processing 
had yet influenced the quality of stu- 
dent writing, many expected to see 
writing improvement once students 
used the tool for a longer period of 
time. A few teachers had seen an 
increase in the quantity of writing. 

What the teachers did not say about 
word processing is also important. 
None of the respondents spoke about 
students using the editing potential 
of the machine to improve the pieces 
they had written. When they talked 
about the revision process, they re- 
ferred to correcting spelling, punctu- 
ation, and grammar,, not to improving 
content and style. Often, the com- 
puter was not used for dratts at all, 
only the corrected final copy was 
typed into the computer. 

Why was there such a lack of em- 
phasis on using the computer as part 
of the writing process? Perhaps be- 
cause many teachers did not have 
enough computers to mak^ it feasi- 
ble for students to compete and re- 
vise at the machine. It is also possi- 
ble that teachers simply did not know 
enough about word processors in or- 
der to use them in a flexible manner 
to improve writing. Many of the 
teachers in the sample indicated that 
they were just learning to use these 
tools and that it was a problem keep- 
ing one step ahead of the students. 
Alternatively, it may be that the word 
processor was not used to work on 
writing qualit/ because the learning 
goals for these students relate mainly 
to the mechanics, rather than the pro- 
cess of writing, and that teachers 
have less training in how to teach 
these skills. 

4. What staff development had teachers 
received? 

In questioning the administrators 
who supervised the work of these 
teachers, we found that few had a 
concrete understanding of what 
teachers were learning in the in service 



courses that \\tw offered. Of the fow 
administrators who talked specifically 
about the nature of the training, most 
mentioned that teachers learned the 
mechanics of operating a computer. 
The administrators also told us th.it 
special educators wore getting train- 
ing that was identical to that offered 
to other teachers. Only 11% of ad- 
ministrators reported offering special 
workshops for special education 
teachers; these often focused on IEP 
management software. 

Teachers were asked a series of 
questions about their training. The 
survey revealed that most teachers 
(about two-thirds) had learned about 
computers through mservice work- 
shops and courses ofered by colleges,, 
local schools, the state dpparirrvnt 
ot education, or commercial organi- 
zations. The others learned on their 
own,, informally from colleagues, or 
through relevant work history. 

The content of the courses taken 
by teachers tocused on programming 
Thirteen ot the 19 teachers who had 
formal training had iearned to pro- 
gram usually in BASIC or LOCO. 
Teachers who were interviewed ex- 
hibited a sense of pride in ther pro- 
gramming expertise. However, tev Ol 
these teachers taught programming 
to their students. Other skills that 
teachers had acquired through for- 
mal training included basic computer 
literacy (labeled "get your feet wet" 
courses b> one teacher), and opera- 
tional skills ("how to turn the com-' 
puter on and off"). 

Again,, what is ah.ent from the 
training experience:* is telling- only 4 
of the 19 teachers who receded for- 
mal training learned anything about 
educational software other than pro- 
gramming languages. Even fewer re- 
ceived any instruction on uses of 
computers with special needs chil- 
dren. Not one teacher reported re- 
ceiving training on how to integrate 
educational software into the curricu- 
lum. What teachers learned about 
software was gleaned from friends 
and colleagues or from ill-informed 
purchases. There was little resem- 
blance between what the teachers 
learned in their inservice training and 
what they were doing with their own 
students. 

Despite the obvious limitations of 
the training that teachers received, 
few listed lack of training as a prob- 



lem. Only two of the teachers who 
were interviewed stated that they had 
received insufficient training, and one 
of these teachers had received no 
training whatsoever. However, many 
teachers talked about the lack of time 
they had to use new software them- 
selves, read the manuals, and think 
about how to use it with their stu- 
dents. For instance, several teachers 
had access to word processing soft- 
ware and wanted to begin to use it 
but had no time to learn about it. 

5. What factors made it difficult or 
easy for teachers to use computers? 

When asked to identify the major 
problems they had encountered in 
using computers, about one quarter 
of the respondents said they had en- 
countered no major problems. Prob- 
lems mentioned by at least 10% of 
the sample included the following: 

1. Inappropriate or limited soft- 
ware, particularly software that 
is either age~inappropriate or of 
an inappropriate reading level. 

2. Lack c< computers and software. 

3. Not enough class time to use 
computers. 

4 Student attitudes, particularly 
the attitude that software should 
have many arcade features. "If 
rockets don't go off, they're 
disappointed." 
Given the fact that 20% of the 
teachers reported students' attitudes 
as being a problem, it is surprising 
that another group of teachers (23% 
of the sample) said that students' en- 
thusiasm about computers ma^- their 
work easier. Other factors which fa- 
cilitated the use of computers for at 
least 10% of the sample included: (a) 
support from school and community 
(from administrators, parents, fellow 
teachers, school boards); (b) good 
background or training; and (c) hav- 
ing access to computers in one's own 
classroom. 

SUMMARY AND 
CONCLUSIONS 

The geographic and socioeconomic 
composition of the sample was ex- 
tremely diverse. Our sample included 
districts of 300 and 20,000 students, 
rural and urban, transient and stable, 
minority, bilingual, wealthy and low 
income. Given this diversity, the con- 
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sistency of the experience of special 
education students in using comput- 
ers is striking. Most students use 
computers primarily for drill, often as 
a motivational experience after other 
work is completed. About a quarter 
of the students also use word pro* 
cessing, with some of this time de- 
voted to skill practice and some de- 
voted to writing original composi- 
tions. A few students have been ex- 
posed to one or two other programs 
such as LOCO or problem-solving 
software. 

The average teacher in our sample 
was just beginning to use learner- 
centered software {most often, word 
processing) and was enthusiastic 
about doing so. This teacher had of- 
ten been using drill software for some 
time and was pleased to find new 
applications. This typical teacher was 
working in an "acquisition mode/' 
just beginning to acquire the skills, 
software, and hardware that would 
ultimately be used to incorporate 
learner-centered software In con* 
trast, a few of the teachers had pro- 
gressed to a "utilization mode." These 
teachers were familiar with a range ot 
software, had used the software in 
conjunction with their regular curric- 
ulum, and had begun to identify spe- 
cific benefits that they hoped would 
accrue to their students as a result of 
using this software. These teachers 
also differed from the typical teacher 
in that they did not sec the comput- 
er's primary benefit as motivational 
but as instructional. 

The training received by the typical 
teacher, which often emphasized the 
development of programming skills, 
had been irrelevant to the daily ap- 
plications she made with computers. 
Yet, she did not fault her training and 
often commended her d^trict for 
providing this background. Perhaps 
because she had learned something 
about programming, a skill that was 
clearly valued, she felt that she should 
now be able to use computers effec- 
tively in the classroom. 

The results of this survey suggest 
that improvement in the field of edu- 
cational computing for the special 
needs student be concentrated in 
three areas: improved staff develop- 
ment, more curriculum options, and 
expansion of the research base. 

1. Staff Development 



Teachers need knowledge and 
models. They need experience of 
their own with a selection of com- 
puter applications before they can 
choose knowledgoably among them. 
Few of our teachers knew about 
problem-solving software, simula- 
tions,, telecommunications, data 
bases, or spreadsheets, much less 
how they might be used with special 
education students. These applica- 
tions cannot be learned in an over- 
view course or a two session after 
school workshop. This suggests that 
training in computer education is a 
long-term endeavor, that the most 
significant computer applications 
must be introduced slowly, and that 
enough time must be spent on each 
so that teachers can develop a clear 
sense of how it is used and why. 

Models of elective practice allow 
teachers to relate their newly ac- 
quired knowledge to work with stu- 
dents. Unfortunately,, few models of 
how to use most of the applications 
mentioned above are yet available. 
Listings of software "for special edu- 
cation," which are usually limi' d to 
drill software, can be obtained, but 
these do not provide a sense of the 
actual classroom experience,, how to 
begin, how to define appropriate 
problems or projects, what difficul- 
ties students are likely to encounter, 
how to manage computer time, and 
how to evaluate student work. Most 
mservicc courses simply do not cover 
these important areas. 

Many of the teachers who used 
learner-centered software, both in 
this sample and in an ongoing follow- 
up survey of effective uses of learner- 
centered software, did not attribute 
their own learning to in service 
courses. Rather, they pointed to a 
peer, a student teacher,, a colleague, 
or a friend who had shared knowl- 
edge and enthusiasm and then had 
continued to provide support. Con- 
tinued support and time are key fac- 
tors in enabling teachers to try some- 
thing new. The availability of a person 
appeais to be more important than 
time spent in courses, and, of course, 
it does no good for a person to be 
available if there is no time and op- 
portunity to seek her out. 

The critical steps necessary for ef- 
fective training appear to be: (a) in* 
put from a knowledgeable person on 
how to use a particular application; 



(b) considerable time spent at the 
computer exploring this application; 
some of this time might be spent 
with and some without the peer 
teacher available; and (c) work with 
students using this application, inter- 
spersed with consulting time with the 
peer teacher. 

Should special education teachers 
complete these steps in isolation 
from other teachers? We do not nec- 
essarily advocate a separation of reg- 
ular and special education teachers 
for training. In fact, one approach 
would be for all teachers to spend 
time exploring computer use with 
special needs students. Some of the 
teachers we spoke with talked about 
the normalizing influence of the com- 
puter, how having access to the ma- 
chine made learning disabled or emo- 
tionally impaired students feel part of 
the community, and sometimes even 
pla id Ihem in a leadership role. 
Hr.vever, in most systems, "regular" 
a d special education are clearly sep- 
arated in staffing, budget,, and ad- 
ministration. It may be difficult to get 
regular classroom teachers to spend 
a considerable amount of time focus- 
ing on students' special needs, when 
they are also subject to their own 
myriad pressures and demands of 
regular classroom teaching. Yet, as 
the computer has provided a tool for 
mamstreaming students, perhaps it 
can also be used as a way to bring 
teachers together. 

2. Curriculum Options 

The computer can offer access to 
new curriculum to special needs stu- 
dents or it can enhance the already 
established curriculum. From the sur- 
vey results, it is clear that teachers 
first look for computer applications 
which fit what they are already doing 
with their students. For this reason, 
the workbook style drill and practice 
software, which adheres to well es- 
tablished content and methods in 
special education, is quickly adopted. 
And word processing, which relates 
directly to standard writing objec- 
tives, is the next computer use to be 
tried. But use of learner-centered 
software offers the opportunity to ex- 
pand learning goals and content for 
the special needs student. New goals 
can arise in two ways, through addi- 
tion of entirety new categories of 



goals and through a change of em- 
phasis within old categories. 

Word processing is a good exam- 
ple of a computer application which 
leads to changed emphasis within an 
existing curriculum category. As noted 
in an earlier section, the editing ca- 
pability of the word processor is 
being used primarily for correcting 
spelling, grammar, and punctuation. 
However, as both teachers and stu- 
dents become more fluent in using 
the word processor, attention begins 
to turn toward improving the quality 
of writing. While real editing (as op- 
posed to proofreading) once seemed 
too laborious and time consuming, 
especially for children with learning 
problems, the mere availability of the 
word processor makes it more possi- 
ble to concentrate on better writing. 
Then, of course, the question arises: 
what do we mean by "better"? How 
do we teach students to improve their 
writing, beyond the correction of mis- 
takes? This questions should begin to 
lead us to alterations in two areas: 
1) the framing of learning objectives 
for our students and 2) teacher train- 
ing. If the learning goals for these 
students relate mainly to the mechan- 
ics rather than the process of writing, 
then teachers will spend their time 
primarily stressing those mechanics. 
But even more important, teachers 
have less training in how to teach 
about the writing process. Teachers 
must be better prepared to take ad- 
vantage of the possibilities the new 
tools offer. Word processing is the 
onlv current example of a new tool 
which may lead to changes in curric- 
ulum emphasis. But, other tools such 
as spreadsheets and data bases can 
also provide the opportunity for re- 
thinking the relative importance ot 
various language, mathematical and 
thinking skills. 

However, while some learner- 
centered software does relate to many 
of our usual learning objectives, the 
fact remains that much of this soft- 
ware simply does not fit with the 
usual curriculum. Software that en- 
courages use of more general prob- 
lem-solving skills, e.g., simulations; 
games which involve classification, 
sequencing, spatial visualization; pro- 
gramming, does not clearly fall within 
any of the traditional curriculum areas. 
The survey showed that instead of 
trying to make this software fit with 
© 



existing programs, or modifying ex» 
istmg programs to incorporate the 
use of the new software, most teach- 
ers simply made the new software 
into an "extra" that students tould 
work on when they finished their 
regular assignments. Although some 
teachers saw general benefits in the 
use of this software with their stu- 
dents (e.g., "to get kids to use their 
mmds"), they had not yet articulated 
clearer objectives. 

Teachers we have contacted in our 
ongoing survey of promising prac- 
tices, who are convinced of the value 
of using learner-centered software, 
are creating new IEP goals reflecting 
the aims of the innovative software. 
Some of these goals relate specifically 
to problem-solving skills (such as de- 
fining a goal, formulating a hypothe- 
sis,, trying a new strategy when one 
has failed, gleaning information from 
errors), while others relate to more 
genera' learning objectives (buch as 
time Oil task, cooperation with peers,, 
and oral communication skills j . In any 
case, better articulation ot such ob- 
jectives a* well as the means lor mon- 
itoring students' progress towards ac- 
complishing them it, a critical task tcr 
the special education community (Rus- 
sell, in press). 

3. Research 

A tinal recommendation emerging 
from the results of this survey is that 
we must s^ek better answers to the 
inter-relatcd questions: What new 
learning options are possible via 
learner-centered sottware and how 
can special educators equip tUm* 
selves to deal with these new possi- 
bilities? Most of the outcomes re- 
search to date has examined aspects 
of dnll-and-practice activities, either 
comparing computer to non-com- 
puter treatments or examining the 
characteristics ot student-computer- 
teacher interactions while using the 
computer for this purpose. While 
these studies have yielded useful in- 
formation,, they have not begun to 
scratch the surface of what is possi- 
ble in educational computing with 
special needs students. 

Now that we have a good sense of 
how special educators are using soft- 
ware for instructional purposes, re* 
searchers should identify the dove I* 
opmentat paths followed by teachers 



who have implemented leaner- 
centered softwai \ W.\ut differenti- 
ates these teachers, their depart- 
ments and schools, and their training 
from teachers who do not use this 
software? We are beginning to ad- 
dress thesj questions by collecting 
case study reports from special edu- 
cators who are using learner-centered 
software in innovative ways. 

Once these teachers have been 
identified, the next step is to study 
their classrooms to 1) describe pat* 
terns of effective implementation, 
and 2) determine student outcomes 
assoc ated with the software. Model 
sit'js must be identified or created in 
order to develop appropriate curricu- 
lum and teacher training and to ad- 
dress these research issues. In order 
to justify the extensive investment of 
time and energy we are putting into 
educational computing and to maxi- 
mize its effectiveness, there needs to 
be a demonstration of how comput- 
ers can have broader effects, not just 
on the self image and motivation of 
special needs children (although 
these are certainly important factors),, 
not simply as an extension of the 
drill-and-practice activities we al- 
ready know how to do .veil, but also 
on significant aspects of thinking and 
learning. 
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Beyond Drill and Practice: 

Using Learner-Centered Software in Special Education 

by Susan Jo Russell, Janice Mokros, Rebecca Corwin, 
and Peggy Kapisovsky 

Contributing Teachers: 
Betty Church, Massachusetts 
Donna Simone, Massachusetts 
Steve Spencer, California 
Linda Ware, Texas 
— etc. 

OUTLINE 

Chapter I: Charting a New Course: Drill, Practice, and Beyond 

A. Special Education: The Computer Moves In 

1 . The beginnings: drill, practice, and motivation 

2. The next kid on the block: word processing 

3. Moving outwards: Teachers 1 choices beyond drill and practice 

4. The need for learner-centered software 

B. Characteristics of Learner-Centered Software 

1 . .Learner control of goals and strategies 

2. Informational, neutral feedback 

3. Support of prediction and successive approximation 

4. Meaningful contexts which emphasize intrinsic motivation 

C. A Map of This Handbook: Structure and Landmarks 

1 . How this book came about 

2. The role of contributing teachers 

3. The structure and content of this book 

Chapter II: Using the Computer to Support Skili Development 

A. New Approaches to Familiar Content 

1 . Cognitive control for passive learners 

2. A Meaningful context for learning new skills 

3. Flexible uses and design 

4. Useable feedback for the learner 
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B. Reading and Language Arts: Meaning from Written Language 

1 . Software which uses the cloze technique to develop vocabulary and 
comprehension 

2. Software which provides motivating contexts for writing 

3. Software which focuses on word meaning and structural relationships in 
language 

C. Mathematics: Making Sense out of Numbers 

1 . Software which helps students to develop visual models for mathematical ideas 

2. Software which helps students develop estimation skills 

D. What Difference Does Skill Development Software Make? 

1 , Advantages for students* learning 

2. Advantages for teachers* teaching 

♦Chapter III: Using the Computer to Teach Writing 

A. The Practical advantages of word Processors for Handicapped Students 

B, Learning Objectives: Balancing Content and Mechanics in the Teaching of Writing 
C Some Simple Prerequisites: How Much Keyboarding Skill is Enough? 

D. First Steps in Using the Word Processor 

E. Teacher-tested Word Processing Activities 

F. Juggling Computers, Classrooms, and Students' Needs 

1 . Managing scarce resources 

2. Using peer collaboration in the teaching of writing 

3. Effective teacher interventions during the writing process 

G. Docs Word Processing Really Make a Difference?: Evidence from Research and 
Practice 

*Chapter IV: Using the Computer to Develop Problem-solving and 
Critical Thinking Skills 

A. "But my students could never do that!": Why Use Problem-solving Software? 

B. Three Programs Which Worked 

1. Snooper Troops: Learning to reason deductively 

2. Agent U.S.A.: Sticking to a long-term problem 

3. Gertrude's Secrets: Sorting and classifying throughout the curriculum 

* chapters enclosed 
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C. Learning Objectives for Problem-solving Software 

1 . Teachers' reasons for choosing problem-solving software 

2. A sampling of problem-solving goals 

D Selecting Problem-solving Software 

Chapter V. Learning to be a Learner: Using the Computer to Improve 
Motivation, Responsibility, j>nd Metacognition 

A. Goals for Special Needs Students 

1 . Motivation: The desire to learn 

2. Engagement: Knowledge about the learning process 

3. Insight: Knowledge about oneself as a learpci 

4. Responsibility: Monitoring one's own learning 

B. Learning How to Learn, Learning Not to Learn 

1. Software features which affect interest and engagement: Intrinsic and extrinsic 
motivation 

2. Software features which affect students' interaction with the learning task: 
Enough guidance, enough choice 

3. Software features which affect students' sense of how they are doing: Feedback 
and rewards 

C. The Difficult Job of Choosing Software for the Special Needs Learner: Guidelines 

Chapter VL The Teacher's Role 

A. Introducer: Getting Students Started 

B. Technical Advisor: Helping Students over Mechanical Hurdles 

C. Arranger: Building Peer Collaboration and Cooperation 

D. Visitor: Checking in and Hanging around 

E. Booster: Dealing with Students* Frustration 

F. Mentor: Getting Students to Consider, Reflect, and Analyze 

G. Observer: Supporting Student Independence 

> Bridger: Facilitating Generalization and Transfer 
Audience: Appreciating Student Work 
J. Learner Modeling the Joys and Difficulties of Learning Something New 
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VII. Integrating Technology into the Special Education Curriculum: 
The Learner-centered Classroom 

A. Characteristics of the Learner-centered Classroom 

1. Student independence and empowerment 

2. Peer collaboration 

3. Emphasis on applications 

4. Moving into the mainstream 

5 . The shifting roles of teacher and learner 

B. Getting Started Beyond Drill and Practice 

1 . Tips from practitioners 

2. Resources: Sources of information and support 

3. A startlist of software (several alternative selections) 

4. An annotated listing of software (including software mentioned throughout the 
book and related software) 
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USING THE COMPUTER TO TEACH WRITING 

Janice R. Mokros and Susan Jo Russell 



f Excerpted from the forthcoming book, Beyond Drill and Practice: 
Using Learner-Centered Software in Special Education 
by Susan Jo Russell, Janice Mokros, Rebecca Corwin, and Peggy Kapisovsky] 

Many special needs students have problems with writing — problems which surface at 
different levels. At the mechanical level, students have trouble with spelling, punctuation, 
and handwriting. They may be unable to construct grammatically correct sentences. On 
another level, perhaps because of their problems with the mechanics of writing, special 
needs students have difficulty focusing on the flow of ideas in their *vriting. The stories 
they write are typically shorter and more barren of detail than the stories written by their 
classmates. Because of their lack of writing skills, many of these students appear 
disinterested in writing, and lack self-confidence in their writing ability. 

For students with these problems, in the words of one teacher, "the word processor is 
the equivalent of a ramp for physically handicapped individuals." It helps students get 
around their writing problems and gives them access to written expression. Teachers have 
found that the word processor helps students focus on their strengths as writers, and 
allows them to find ways of communicating more effectively. Like other children, special 
needs students have a variety of interests and ideas, as well as the desire to communicate 
about these. The word processor allows children to demonstrate their expertise by writing 
fluently about meaningful topics without stumbling over mechanical obstacles. At the same 
time, the word processor allows teachers to spend time thinking about how to facilitate 
writing, rather than simply serving as proofreaders. 



While it is no panacea, the word processor can help special needs students gradually 
begin to tackle problems with writing. Ultimately, it can help students be more confident 
writers who enjoy using their writing skills to communicate with others. By giving them a 
vehicle for writing frequently and writing about things they care about, word processors 
help students learn not only writing skills, but also grammatical and spelling skills. Some 
teachers find that the simple fact that students are able to read their own writing when it 
appears on the word processor, helps them focus on how the words should look and be 
spelled 

Research has demonstrated that children learn more about the mechanics of writing by 
Sailing than by doing workbook exercises on grammar, punctuation, or spelling. A series 
of studies has shown that formal instruction in grammar has no lasting effect on the quality 
of students' writing. By giving students more opportunities to write and rewrite, we help 
them improve both their composition skills and their use of standard writing conventions. 

Some educators think that the greatest potential of word processing is with students 
who have an aversion tc writing or severe problems with the mechanics of writing. These 
students stand to gain the most from a tool that will simplify the writing and revision 
process As one parent (herself a school principal) commented about her learning disabled 
seventh grader: "He had never written a paragraph before this year. Then, when a teacher 
showed him how to use the word processor, his writing just took off. He's writing stories 
now. He doesn't think he's dumb anymore." 

The Practical Advantages 

In addition to its great potential to improve the writing and self-confidence of special 
needs students, word processing software has great practical advantages. One major 
advantage is that it meshes well with existing writing curricula. It is easy for teachers to 



transfer writing, editing, and grammar exercises to the computer, using the same 
instructional methods that they have used all along. It is easy to type, save, and print 
assignments on the computer, and the resulting product is pleasing to the eye of both 
student and teacher. Here is an instance where the transfer of existing learning activities to 
the computer is straightforward and effective. 

A second practical advantage of word processing software is that it can be easily 
integrated with the learning objectives that appear on students 1 Individualized Educational 
Plans. When a teacher introduces word processing, few changes need to be incorporated 
into existing IEP's. The word processor is simply a better tool for accomplishing the 
writing goals that have already been established for individual students who have problems 
with writing. 

In the classroom, it is difficult for teachers to encourage students to work systematically 
on planning, writing, and rewriting. In the time allotted to writing, most students have 
time only to create an initial draft, make minor corrections, and then copy onto white paper 
a cleaner version of the same draft. A major advantage of the word processor is that it buys 
more time: Once a piece has been entered, it can be reworked and embellished very 
efficiently. Because new work can be added without recopying the entire piece, the 
possibility of making new errors is largely eliminated. Freed from the burden of recopying 
papers to make them look good, students have more time to play with ideas, sequences, 
images, and language. 

Learning Objectives 

"<My goal> is to help the children reflect on themselves and their world and to help 
them express their thoughts and ideas in a coherent manner, where they're able to 
pay attention to some rules f or punctuation, capitalization, and spelling. But I think 
It's more helping them understand who they are and be able to express that. 11 

Betty Church, the teacher quoted above, has been using the woid processor with her 



ERLC 



12V 



3 



5-10 year old resource room students. Through activities such as writing poems about 
food, creating books about dinosaurs, and authoring autobiographies ("The Maze of My 
Life," as one student titled his essay), students are developing a sense that "the writing 
process is a very thoughtful, reflective, and personal process." 

Word processors are most valuable when used to focus on what the child wants to say, 
rathenthan on the mechanics of writing or of using the word processor. Above all, the 
teacher must keep in mind that a central learning objective is to help students take 
ownership of their writing. Students who feel that they have something important to say to 
a particular audience are often more invested in saying it correctly. On the other hand, 
when the piece belongs to the teacher who has structured the assignment around a topic she 
has selected, students often do not care enough to put much thought into the writing 
assignment. 

While it is tempting to plan several introductory st^ions to master word processing 
commands, students are often bored by such sessions. Many teachers prefer to have 
students master the correct procedures as the need arises within the context of their own 
writing. In this context of working on meaningful writing, students often swap word 
processing commands that they have mastered with each other. They learn to turn to peers 
for help when encountering trouble with deleting, moving, or other editing tasks. Teachers 
who encourage this exchange find that everyone benefits. On the other hand, teachers who 
insist that each word processing command be mastered before proceeding with real writing 
find that students lose interest before they ever get a chance to write. 



Should editing and proofreading skills be stressed as a major learning objective? 
Certainly the word processor facilitates skill development in these areas. The problem is 
that for children who are not yet confident writers, editing gets in the way of composing. 



Children begin to focus on getting it "right", rather than on the process of writing. They 
begin making safe choices — for example, using the word "bird" for "downy 
woodpecker" — because they fear that potential spelling mistakes matter more than careful 
selection of words. 

Children become quickly discouraged and easily lose their trains of thought when their 
thoughts are interrupted by a teacher's requests to go back and fix punctuation or spelling i 
n a sentence that was just written. A major strength of the word processor — the ability to 
make instantaneous revisions — can become a drawback if teachers focus on corrections 
without attending to the content. 

The issues are timing and emphasis. Word processors are best used for composing, 
without calling attention to the student's mistakes until drafting and refining have been 
finished. At a later stage, when students are proud of the content of their product, they are 
more than willing to polish a piece for publication. Keep in mind that simply in rereading 
their piece to see if it suits them, students will identify and fix many mechanical errors. 

Students certainly can be encouraged to use spelling checker software (such a? the 
Bank Street Spelled to correct mistakes in spelling. For example, when they have finished 
writing, students use the Speller to identify words that have been spelled incorrectly. The 
Speller gives the student a list of words which it does not recognize, and the student takes 
responsibility for correcting the spelling mistakes. Note that many spelling programs 
include a dictionary to which students can add proper names and idiosyncratic words they 
use in their writing. Keep in mind that seeing and using the correct version of a word in a 
variety of contexts is the most effective way f o learn its spelling. One student used the Find 
and Replace functions of the word processor to help him with his difficulty in spelling 



'Prometheus". Every place where he needed to write "Prometheus", he simply wrote "P 1 
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temporarily. Then he went bac'c and instructed the word processing program to substitute 
"Prometheus :; for each T". in this process and in rereading his work, he saw the correct 
spelling again and again. The more children write, the better their spelling skills will be. 

Some Sim ple Prerequisites 

What skills do students need to master before they begin using word processors? 
Although students need reasonably sound letter recognition skills before they can start 
typing text into the computer, many students enjoy dictating stories to a teacher or aide, 
who types the story on the computer. Primary grade teachers, and even some preschool 
teachers use the word processor to publish children's stories., Beginning writers and 
readers — even those who cannot yet recognize letters on the typewriter — get a great deal of 
satisfaction from the fact that someone values their thoughts enough to type and publish 
them. Reading and rereading these class books leads to the building of sight-word 
vocabulary as well as the development of a feel for linguistic sequence and syntax. 

When children use the word processor themselves, they are both writers and typists. 
This dual focus can be a problem for students who have special needs. What level of 
typing skills do children need in order to effectively use word processors? Educators vary 
in their answers to this question. Children as young as six years old can learn the positions 
of keys and how to use them in a hunt and peck fashion. In fact, finding and pressing a 
letter on the machine may be less difficult than "producing" the letter by hand, especially 
for children who have difficulty with fine motor skills. Typing ability clearly varies from 
child to child, and students who have a difficult time with it should not feel like they have 
to become touch typists before they can even start writing. But it is clear that children who 
have mastered some basic ke> boarding skills are more able to focus on their writing , with 
less interference from the mechanics of typing. 

ERIC 13 'J 



When children are left to their own devices at the keyboard, they typically create their 
own idiosyncratic methods for typing. One educator reports observations of four- and 
five-year-olds who had designed a quite ingenious system: They divided the keyboard into 
quadrants, moved their dominant hand to the appropriate quadrant, then searched for the 
appropriate letter within the quadrant The only problem with this system is that children 
might develop habits which would later interfere with learning touch typing. Rather than 
leaving students on their own to figure out how to type, many teachers suggest that time be 
set aside for separate practice sessions devoted to familiarizing children with the keyboard, 
Keyboarding practice can be an ongoing part of computer education beginning in the early 
grades, but mastery of keyboarding skills does not need to be a prerequisite for using the 
word processor. 



Sound keyboarding skills for beginners can be developed through the following 
methods which have been suggested and tried by teachers. 

• provide students with a cardboard template of a keyboard, which they can refer to 
and practice with during free time. 

• at first, encourage students to keep both hands on the keyboard, using their right 
hand for keys on the right side of the keyboard, the left hand for keys on the left. 

• later, have students keep their index fingers on the "home keys" ("f ' for the left 
hand, "j" for the right), which are marked by a raised bump on many computers or 
can be marked with colored labels. 

• have students practice typing skills by using one of the "typing tutor" software 
programs for a few minutes before they begin writing. Be aware that students can 
become very adept at arcade-style typing games without using appropriate keyboard 
positions. Software which mirrors traditional, systematic techniques for teaching 
typing appears to be the most effective. 



First Steps 

How do teachers begin to use word processors with their special needs students? The 
first step, of course is to become personally familiar with the software. This means trying 
$ it out for your own writing, experimenting with its capabilities, and going through the 
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minor frustrations that students are sure to encounter. Most teachers do not find it helpful 
to begin by reading the instructional manual from cover to cover. Use the manual as a 
reference book, rather than a step-by-step guide. 

It is often a good idea to work through the tutorial software that accompanies many 
word processing programs. Well-structured tutorials can give the new user an immediate 
feel for the software and what it can do. But even tutorials are no substitute for actually 
using the software to do some writing of your own— a letter, weekly plans, or notes about 
one of your students. 

The best way to learn and remember the editing conventions is through a great deal of 
hands-on practice. Finding someone who can answer questions— another teacher, a friend, 
a student— has beer critical for manay teachers learning to use word processors. There is 
nothing more frustrating than getting completely stuck and feeling like you are totally inept 
at using computers. There is probably a simple way of getting "unstuck", and someone 
with a little more experience can often help you find your way out quickly. And it's much 
easier to ask a friend than to find the solution in the manual! Like learning the rules of a 
board game, learning a word processor's features is best done by "playing the game", and 
having others help you learn it. 

After two or three practice sessions, most teachers feel comfortable enough with a word 
processor to introduce it to students. Thorough mastery of the software's features is noj a 
prerequisite for student or teacher use. A few basic functions— how to enter text, how to 
delete text, how to insert text into what you have already written, how to save your writing 
to a disk, how to retrieve your writing from the disk— are needed to begin; additional 
mechanics, such as moving a paragraph or centering a heading, are best learned as the need 
arises. Many teachers find thatstudfinjs themselves become a valuable source of expertise, 



and are quite willing to share their expertise with others. In one classroom, two learning 
disabled junior high students learned how to use A ppleworks on their own, although their 
peers were using the less complex Bank Street Writer . Their teacher commented, "It's 
wonderful. They're teaching me now — I don't even now how to access their files!" 

Teacher-test ed Word Processing Activities 

Teachers suggest starting with relatively simple activities that involve the entire class. 
For example, a good initial activity is writing a group story. Each student takes a turn 
writing one line of a story. The finished story is then read aloud, and students critique it. 
Which parts Jack clarity or detail? Which sentences don't "sound right"? This kind of 
discussion gets students used to thinking about writing as communication to an audience , 
with the focus first on sense, style, and vocabulary, and later on spelling and punctuation. 
Yet because the story is not the work of one author, the risk in hearing criticism is not so 
great. Once the group story is completed, it can be revised, expanded, or continued by 
individual students as a hands-on introduction to word processing. 

Once students have had some practice with the word processor, they will want to work 
on their own pieces. It's important to give them access to the word processor for planning 
and initial drafts, as well as for revising. When the word processor is used simply as a 
typewriter, with students writing out the first draft by hand, the mechanical advantages of 
word processing are minimized. In all cases, the teaching goal should be to have children 
focus more on their writing and less on mechanical obstacles. 

Below are some successful, teacher-tested writing activities that can be introduced to 
children who have used the word processor a few times: 

♦ Have each student write a "book" to contribute to the class library. With younger 
students, use software that has extra large print (such as Magic Slate^ so that there 
will be many pages in the book. Students can make special covers, illustrate each 
page, laminate the pages, then share their contributions with others through the 



library. Children can "check out 11 these books to bring home and share with 
parents. Unmotivated students who "don't have anything to write about" have often 
become interested when they begin to see the published ideas of their classmates. 

• Write a class cookbook. Each student contributes a recipe, along with a paragraph 
about the dish (why s/he selected it, what's special about the dish, etc.) Once the 
recipes have been collected, the class needs to organize the cookbook and decide 
how recipes should be grouped. This is a good activity for helping students master 
word processing features like setting margins and tabs, moving text, and 
formatting. It also provides a context in which students can develop good 
organizational and classification skills. 

• Write journals. Give each student his/her own disk and set aside some time for 
ungraded personal writing. Many teachers say that this is an extremely effective 
way of helping students with low self-esteem to begin thinking about themselves as 
writers. Journal writing has the additional benefit of encouraging students to 
articulate issues that are of personal concern. 

• Use a word processor in ccnjunctic , with a graphics program to have chilldren 
write illustrated stories or reports. For example, one teacher's class wrote and 
illustrated reports on silkworms using a combination of a word processor and a 
graphics program. Students who cannot do their own writing can u$e software 
which combines text and graphics in many ways. For instance, they can dictate 
sentences to an adult or more skilled student, then go back and illustrate their story. 
This procedure encourages students to read and reread their own text. 



Publication is a critical part of writing. When finished writing disappears into a student 
folder, the student's desk, or the wastebasket, the student has little sense that writing is for 
communication, not just for a grade. To enhance intrinsic motivation to write and write 
well, publication in some form — a class book, a newspaper, distribution to friends or 
parents, a periodic collection of writing for which each student selects his best work— is 
essential. Teachers stress that much of the excitement of a word processor comes from 
showing a professional-looking printed product to peers, parents, and even the principal. If 
the final product is enhanced with graphics and illustrations (either hand-made or computer 
generated), students are especially proud of their accomplishments. 



Therefore, access to a printer is one of the key elements to successful word processing. 
Special education teachers may find themselves in the position of fighting for a share in the 
limited access to the school's printers. However, the professional look of a printed piece 
of writing that has been carefully edited and published using the word processor is a 



powerful motivator for reluctant writers. As one special educator put it, "My students are 
learning that their work can be more than just adequate; it can be excellent." 

Juggling Computers. Cl assrooms, and Students 1 Needs 

It is important to give students as much access as possible to the word processor. 
Many students lack confidence in their writing skills, and they need to explore the new 
writing tool without major distractions or time pressure. Because computers are a scarce 
resource in many schools, teachers need to find creative ways of allocating computer time. 
Teachers working in a resource room, who typically work with only a few students at a 
time, may want to give each student some time with the computer during a class period. If 
this strategy results in insufficient time for a student to work on a piece, it may be a better 
idea to schedule each student on the computer for one substantial chunk of time during the 
week. Giving students the opportunity to work on their own can have unexpected benefits, 
according to one resource room teacher. She sent individual students into the computer lab 
to work while she remained in the classroom with other students. She found that the 
students became quite independent and were proud of their ability to work on their own. 

Teachers working with larger classes, including those working with special needs 
students in a mainstreamed classroom, face problems in giving each student a turn at the 
computer. One solution is to have students take turns throughout the day working at the 
classroom computer, while other students engage in regular classroom activities. Research 
has shown that this approach is better than taking students to a computer lab, where they 
feel pressured to finish a writing task during a class period. Teachers who work in 
mainstream classrooms should be sure to give special needs students plenty of time on the 
computer. In fact, some teachers advocate giving these students more; time than their 
classmates. For students who have poor fine motor control, for instance, this tool is more 
than just a welcome change; it may be critical to the development of their literacy skills. 



Students with learning disabilities often need the extra time, as well as extra 
encourpgement, to translate their ideas to the screen. 

Should students work alone, in pairs, or in larger groups? Although collaboration often 
initially comes about as a matter of necessity — too few computers for too many students — 
teachers find that there are unexpected advantages in having students collaborate. As 
students learn to usl the word processor, they can share their frustrations and successes 
with a partner. By working with peers who have particular strengths, students may 
develop new competencies, and the student "expert" feels accomplished in sharing his or 
'ier expertise. Pairing students with different strengths in generating interesting ideas, 
illustrating, and editing may also help students make best use of their taler^s. 

Teachers have noticed that students who collaborate become less dependent on the 
teacher and at the same time more able to critique their own and each other's writing 
(Russell, i986). As a result, they take more responsibility for their writing. As Betty 
Church explained, 

Now I've started having the kids read to xh other; when they've finished a piece 
of writing they read it to the group. . . the responsibility of the listener is to listen 
and respond to something they particularly like in the story. That's been great, I 
want the kids to interact a little more with each other rather than interacting with me 
on the writing. It's beginning to happen. 

Donna Simone noticed changes in her students' proofreading skills as they began to 
collaborate: 

We have an activity once a week where the kids take one piece of their writing and 
they have to read it to their peer. In reading their work to one another they're 
picking up more of their errors and going back and doing the proofreading. . . 
Somehow with the computers, we find that the reading part of it really he!ns. And 
it's not mc saying, "look, there's something wrong here." Another kid is reading, 
and they hear, "That's not what I meant when I wrote it." 
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Students seem to enjoy reading each others' stories. Teachers find that they are much 
more interested in editing stories written by their friends than editing "canned" stories from 
a disk or a textbook. 

Important as collaboration is, keep in mind that some students feel protective of their 
writing and are not yet willing to take the risk of sharing writing with another student or 
with the class. Students who view themselves as writing failures may need privacy in the 
beginning, and the word processor certainly can support this need for privacy. If at all 
possible, give each student his or her own disk for saving ,/riting assignments. Encourage 
the class to respect these disks as personal property. While students snould be encouraged 
to share their writing and to collaborate with others, at the same time their right to privacy 
must be respected. Teachers often make agreements with their students about which 
writing is private and which is to be published. For example, one group of students wrote 
lively and heartfelt essays about how they would change their school, but they agreed in 
advance that these would be published and shared only within their class, where they felt 
they could risk saying what they really thought about school rules, requirements, and 
activities. 

Strategies to Promote Writing 

As the student is working on the word processor, the teacher's role is critical in helping 
the child expand on his or her writing, and to provide suggestions for doing so. Some 
teachers circulate throughout the room, acting as an unobtrusive assistant. Othei teachers 
set a regular conference time to meet with each student to discuss the writing. This ensures 
that everyone gets a chance to get assistance, and students can learn to save their questions 
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and comments for the assigned meeting time. Teachers report that successful word- 
processing interactions between student and teacher involve strategies like the following 
(Morocco & Neuman, 1986): 

• Read what the student has written and react to it on a personal level. ("After 
reading that paragraph, I feel like I can almost taste that horrible meal you 
describe.") 

• Help the child clarify or expand his writing by asking questions which directly 
relate to what the child has written. ("What is it about the room that makes it feel 
cheery? ) 

• Help the child plan what she is going to say, and review the plan with her while she 
is writing. ("You said you were going to concentrate on that nasty bee sting you 
got. How does this part about the picnic fit in?") 

• Suggest strategies for expanding or clarifying what the child has written. ("Think 
back to when you went through the doors into the emergency room. Write about 
what was going through your mind.") 

• ii sten L f 1 °. what At child is saying, and ask her to write down just what she said 
Itie child may also need help in remembering exactly what she said. ("That part 
about how you fooled your neighbor sounds very funny. Write down what vou 
just said.") ' 

• Type what the child is saying. The teacher is most likely to type for a student when 
ideas are flowing and the student is unable to type fast enough to get her ideas 
down, pr when the student is stuck. Teachers can type short phrases on the 
computer, based on what the child says aloud, which the student can then expand 
into complete sentences. This technique helps bridge the gap we so often see 
between the richness of a student's verbal account and the barrenness of the same 
account when it is written down. 

• When the child encounters difficulties with the word processor, help her focus on 
the writing itself by assisting with particularly difficult commands or steps. 

• Build the child's self-image as a writer by commenting on the strengths she has in 
common with real authors, and by assuring her that authors share some of her same 
frustrations. 

• When you are working with a pair of children, demonstrate the skills described 
above, and encourage students to use the same strategies you are using when t^ey 
are reading each other's work. 



In sum, the teacher serves as audience, guide, and collaborator. The word processor 
helps the teacher by making the writing process more public and explicit and helps the 
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student by providing clear i.nd easily modifiable text, but teaching strategies which supp 
and extend the child's writing are still the key to helping students become better writers. 



Does Word Processing R eally Make a Difference? 

When teachers use word processors, they notice many changes in their students* 
approach to writing. The changes are not always easy to articulate, because they can occur 
in many different ways for different students and may include changes in attitude and self- 
confidence which are difficult to measure. As Donna Simone explains, 

There are just so many things [the word processor] attacks; you can't say one is 
more important than the other. I used to think that this improved writing was really 
important, but I have to remind myself about the kid who wouldn't dja the writing 
because he had such a lousy feeling,<and now> he's sitting right down when he 
comes in to do the writing. Also what's improving is the thinking going with the 
writing. . . So it's like a whole spectrum of things that improve, and you can't sav 
that one is mere important than the other. 

Teachers notice that special needs students write more when they use wore processors, 
that the quality of their word choice and sentences improves, and that students have 
improved images of themselves as writers. By keeping writing folders of students' work 
over the course of a year, teachers are able to document changes in writing skills that would 
not be apparent from examining only one or two assignments. Furthermore, writing 
folders enable teachers to show parents, principals, and the students themselves what has 
happened to the gjaaHly. of writing over time. Teachers state that it is far easier to evaluate 
changes in students' writing when they have printed pieces from the word processor than 
when they have to struggle with a sheaf of handwritten pieces. 

One researcher (Rosegrant, 1985) showed that when learning-disabled students used a 
word processor along with a speech synthesizer, their writing improved in length, 
vocabulary, use of punctuation, and use of more complex writing structures. Other 
researchers have found that when children write on the computer, the product is often a 
more natural, speech-like composition that has special meaning for the child. However, 
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one thing is clear from what we are learning about word processing from teachers and 
researchers: The power of word processing software is quite dependent on the pedagogical 
skills of the teacher (Neuman & Morocco, 1985). Word processing software is a tool that 
can facilitate writing, if used by a skilled and sensitive teacher. Providing students with a 
tool does not provide them with instruction nor an appropriate learning environment. It is 
up to the teacher to do this. It is gratifying to see that as tt xhers become more involved 
with word processors, the questions they ask start to focus more and more on teaching 
writing rather than on how to use the word processor. This is a good sign. It means that 
the tool is, as it is intended to be, an unobtrusive aid to the writing process. It means that 
we are correctly focusing our attention on helping special needs students learn writing, 
rather than teaching them how to use the computer. As one teacher said after using the 
word processor for nearly a year, Tve shifted gears from focusing on disabilities to 
focusing on real writing. 1 ' 
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USING THE COMPUTER FOR DEVELOPING PROBLEM-SOLVING AND 

CRITICAL THINKING SKILLS 

Janice R. Mokros and Susan Jo Russell 

[Excerpted from the forthcoming book, Beyond Drill and Practice: 
Using Learner-Centered Software in Special Education 
by Susan Jo Russell, Janice Mokrcr, Rebecca Corwin, and Peggy Kapisovsky] 



The computer offers new approaches, activities, and tools for special education students in 
the familiar curriculum areas of .eading, writing, mathematics, science, and social studies. But 
some of what the compute- has to offer neither relates to the development of familiar skills nor fits 
neatly into traditional subject matter categories. 

In this chapter we take a look at computer software designed to heln students develop and iise 
the ability tc cope with unfamiliar problem situations, situations which more nearly approach the 
complexity and unpredictability of re<u life than do most textbook problems. This software is not 
always easily categorized in terms of the usual sort of learning objectives and, at least at first 
glance, may appear difficult to justify in a tightly scheduled, highly accountable regular or special 
education setting. However, software which helps students learn how to solve problems offers 
learning opportunities which can be of great benefit to them— opportunities to develop confidence 
and skill in making decisions and thinking critically, processes which we know are of great 
importance to their survival beyond school. 

The software we will be discussing in this chapter covers a broad range of content and 
complexity. At one end of the spectrum, some of this software offers straightforward problem- 
solving games which involve the student in discovering a secret pattern, sequence, or relationship, 
usually by trying something, seeing the result, then trying again. For instance, in The Pond , 
students try to find a pattern of moves (e.g., down 5, left 2, up 3) which, when repeated a number 
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of times, will enable the frog to jump successfully through a maze of lily pads from one end of the 
pond to the other. Such a game may require only a few minutes for completion of one puzzle. 

Other problem-solving software is much more elaborate and time-consuming. In using a 
simulation, for example, the student may participate in a story which has a setting, a goal, perhaps 
other characters, objects to use, events which occur, and rules which may be stated or which may 
be left to the user to uncover. By making decisions and accumulating information, the student can 
gradually reach the goal, which may be to solve a mystery, to find something, to get to a particular 
place, or to prevent a disaster. For instance, in Snooper Troops , the student is a detective who 
must find clues and interview people in an a^empt to solve a mystery. This problem may take 
many sessions and may require the cooperation of several students to complete. 

While you are reading through this chapter, keep in mind the following thoughts: 

• problem-sowing software includes a very broad range of content and complexity 

• an^ particular piece of problem-solving software can be appropriate for a variety of ages 
and abilities 

• student cooperation can allow students with a range of strengths and needs to work 
together in using this software 

• special needs students 1 ability to cope with thi c software has often surprised their teachers 

• watching special needs students work in these less familiar contexts has helped teachers 
understand more about their learning styles and strategies 

This chapter includes examples of how special needs teachers have used problem-solving 
software in different ways, the learning objectives they have developed, and how they see their 
own role iu supponing students* use of this software. 



"But mv students could n ever do that!"; Why Use Problem-Solving Software? 



In addition to the four general characteristics of learner-centered software described in 
Chapter 1 (user control over the goal or strategy or both; informational feedback; the use of 
prediction and successive approximation; meaningful context), problem-solving software has all or 
most of the following characteristics: 

1 . It presents unfamiliar problems in unfamiliar contexts. 

2. While students may need to draw on some skills that fall into conventional subject matter 
areas (e.g., estimation, map-reading), much of what is required crosses subject area 
boundaries (e.g., sequencing, testing hypotheses, revising strategies). 

3. It requires (and er~ourages) risk-taking and initiation. 

4. Errors are necessary and unavoidable. 

5. Information is often given in more than one mode. Information is offered visually as well 
as through text or symbols. 

6. In order to solve problems, many facets of the situation must be considered and 
coordinated. Depending on the particular problem, synthesizing a very large amount of 
information and paying attention to many variables may be necessary. 

7 . Directions are of limited usefulness. Students find out most about the problem situation 
by trying something and seeing what happens. 

You may already be starting to say, "No directions? Many variables? Risk-taking? 
Complex problems? My students could never do that!" Many of us reacted this way when we first 
encountered problem-solving software. It intrigued us as a potentially interesting and useful 
learning experience, and ve wished we could make more such experiences available to our 
students, but we were all too aware of the difficulty many of our students rem to have with 
material that is not presented carefully, slowly, sequentially. However, as teachers began to try 
software such as that mentioned in this and the next chapter, they found that many students 
functioned differently in this new context than in their regular school work. Teachers learned new 
things about their students* strengths and learning styles, while the students themselves found new 
ways of working on their learning problems. In some cases, teachers found that working with 
students in the computer problem-solving environment led to a much improved student-teacher 
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relationship in other aspects of classroom work. You will encounter some of these first-hand 
experiences later in the chapter. 

Some of thf, characteristics of problem-solving software are actually advantageous for some 
special needs students. Students with different language, visual, and reasoning strengths can often 
be successfully paired to woik on these activities because of the range of modes in which 
information is presented. A child who is a poor reader, but is quick to see visual patterns, may 
excel in a problem-solving game which emphasizes classification of graphic images. Lack of 
directions may encourage children who have always failed at following written directions; the 
necessity to try something and see what happens brings about a certain amount of equality among 
students — nobody knows, at first, what to do! 

There are also practical, educational reasons for beginning to include problem-solving 
computer activities in our curriculum. Lack of directions, complexity, and the inevitability of 
making errors— these are the conditions of solving problems in daily life. Looking for a job, 
planning a trip, buying a used car, or managing a budget are activities for which there are no 
directions and no quick solutions. In fact, many of these problems are never really "solved" at all; 
they require contin aal reevaluation and planning. 

Providing "real life" problem-solving experiences in an educational setting, without watering 
them down so far that they lose exactly those characteristics of reality that we are after, has always 
been a difficult task. Many teachers have attempted to involve their students in the kinds of 
complex projects which are optimal for the development of thinking, reasoning, and organizational 
skills. Such projects — running a school store, planning and cooking a meal, publishing a 
newspap ;r, writing and presenting a play — allow students with many different kinds of learning 
problems and learning strengths to participate successfully. Often these activities are exactly the 
ones in which special needs students find a role that is different from their usual one of failure. 



But such projects happen rarely for most students. Problem-solving software gives us a new wa> 
to offer students a greater variety of experiences with unfamiliar problems and more opportunities 
to develop the skills necessary to solve them. 



Three Programs Which Worked 



The best way to give you a sense of how problem-solving software can be used with special 
needs students is to share the accounts of several teachers who, each in her or his own way, 
developed objectives, approaches, and activities which worked with a particular student 
population. These classroom stories are not intended as prescriptions. The teachers themselves 
would be the last people to offer their experiences as the only way — or even the right way—to use 
this software. All of them are continuing to develop and modify their approaches. These stories 
simply provide glimpses of the possibilities, and we hope you will find flashes of the familiar in 
encountering these classrooms. 

1. Snooper TroQp s 

Snooper Tnx>ps is a simulated mystery story in which the user plays the role of detective. 
Students must travel around the town and collect clues by interviewing various characters in the 
story. Jan Schraith chose Snooper Troops to use with her class of twelve seventh-gra^e learning 
disabled students in order to focus on student improvement in six areas: map skilk organizational 
skilk (such as note taking), deductive reasoning, communication skills, cooperation with peers, 
-nd the ability to v/ork on a project not completed within one class period. The students were at 
least two grade levels behind in reading as well as ) to three grade levels behind in written 
expression skills. r he class was in the computer lab two days a week to use the word processor 
and on one of these days, students used Snooper Troops , on a rotating basis. (They had three 
copies available, so this limi^d the number of students who could work on it, since t,e disk must 
remain in the disk drive during use). 

Jan introduced the whole class to the mechanics of operating the program, then choae 
partners based on particular objectives she had for work on interpersonal skills. Students began by 
practicing the mechanics of the program, such as driving the Snoopmobile. Students at first had 
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difficulty thinking ahead in order to press the command to stop in time. To a chorus of "oops" and 
"oh, no, not again", students gradually learned to control the car. At first, Jan gave no directions 
for proceeding to solve the case, but as students worked, it became clear, both to her and to the 
students, that further direction was needed. She devised a worksheet to help students organize 
information from the booklet which accompanies the program and an outline map on which 
students could fill in tho places they located as they investigated. She met with each group at 
"frustration times", directing the students, through questioning, in order to guide them in 
determining next steps. At intervals, three pairs would meet as a group to compare notes and learn 
from each other. 

In working with this game, students learned— from necessity— to keep good notes, to read 
information in the booklet, and to use their maps. Students also learned that they could not solve 
the case simply by guessing. While this was frustrating at times, they learned that they had to 
gather facts to back up their suspicions. Students loved this game, and those who solved the 
mystery were secretive and amused by others' guesses. Jan saw particular improvement in 
organization, communication, and cooperation among her students in the course of working with 
this software. 

2. Agent U.S.A. 

Agent U.S.A. challenges students to locate and neutralize the "fuzz-bomb". In order to do so 
successfully, students travel on trains around the United States searching for the fuzz-bomb, a 
search which requires attention to both time and geography. Steve Spencer used this program with 
a self-contained class of ten students, grades four to six, with reading or language problems and 
behavior problems directly related to their learning difficulties. Steve's goals included 
organizational skills, helping students to f-xpand their strategies beyond a trial-and-error approach, 
reducing antisocial behavior, and improving students' self-images as learners. 
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Steve began with a short introduction to Agent, and almost immediately began playing the 
game and having students join in. Because his students have difficulty listening to a long stream of 
information, he felt that the best approach was to involve them in trying the game immediately, 
then gradually add information through discussion. When the students were initially unsuccessful, 
he helped the group discuss possible strategies. 

Steve found that a group of three students at the computer was the most effective grouping 
One student studied the map, one typed, and the third helped out with strategies. He often included 
in the group one student with severe reading problems, but average conceptual skills, and one 
student who was a better reader with poorer cognitive skills. 

One group of three 12-year-old boys became particularly involved with Agent. They saw it 
as different from the usual school tasks and were surprised that Steve allowed them to play it 
frequently. As they worked with the game, the group began discussing and trying new strategies 
and establishing long-term goals. Steve noticed increased skills, concentration, and cwperation. 
One boy in particular, Allen, with a severe reading disability and visual perceptual, auditory, and 
memory problems, had refused to try anything and wa* becoming a troublemaker. He was turned 
off to everything, and, as Steve says, "if you can't solve that problem, you can't teach." But like 
many learning disabled students, Allen was smart and was able to develop effective strategies in 
this context, one which appealed to him and in which he felt more in control. The experience 
boosted his view of himself, improved his attitude, and helped him develop and use some 
important organizing strategies. 

Steve felt thi . u iis activity required a lot of teacher supervision. He checked in with his 
students often while they used the game, helping them to consider new ideas and strategies. In the 
future, he thinks a group discussion after each session to review what occured and develop 
strategies for tne next round would be useful. An interesting footnote to Steve's experience is that 
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none of his students actually solved the game. Howevt , Steve's students found immense 
satisfaction and success in getting better and better ai a challenging, demanding activity. V/e often 
protect our special needs students from frustration and failure by insuring that they gain immediate 
succes, yet frustration is a necessary component of the learning process. In real life, success is 
often measured in years rather than minutes. This kind of experience with a long-term problem 
may help students develop the kind of concentration and involvement they will need when tasks do 
not begin and end within a 45-minute period. 

3. Gertrude's Secrets and Gertrude's Puzzle 

Gertrude's Secrets and Gertrude's Puzzles each contain a series of games which require 
sorting and classification by shape and color. For example, in one of the puzzles, the user must 
arrange puzzle pieces in three rows and three columns so that no piece is in the same rrw or 
column asa another piece of the same shape or color. Many special education teacher* . ave used 
these programs with a range of populations. Linda Ware uses both Secrets (the easier of the two 
programs) and Euzzlss with her junior high resource class of students with learning and emotional 
problems. Her objectives in using this software are to promote her students' ability to: 
discriminate between color and shape, order and classify by pattern and by sequence, categorize 
and infer patterns and rules, recognize similarities and differences, use deductive reasoning, and 
use critical thinking. 

She finds that her students are eager to use the computer, considering it "play" rather than 
"work", but that their responses clearly indicate that they are thinking not only about selecting an 
answer but about wJiy they are selecting a particular response. She organizes her class into groups 
of three, introduces the computer work to one group, then appoints a Computer Tutor (CT) from 
the firsi group to help the nex. group of three get started. This kind of organization enables her to 
work with students not involved with the computer. 
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Linda has been particularly interested in developing off-computer activities to give students 
the chance to use and extend the learning she sees going on while her students are using the 
computer. She creates worksheets which guide students to use the same kinds of comparison and 
categorization skills with which they have been engaged on the computer in other areas of the 
curriculum. In one activity, students worked on the similarities and differences among animal, 
plant, and human cells from their science notes; in another, they classified bodies of water in their 
state. Huge arguments arose from their work on classifying rock musicians. Linda reports that 
their classification scheme was complex and entirely student-directed: 'Throughout their work, 
they immersed themselves in the data in a manner which rarely occurs in the classroom; they w^e 
thinking about the data rather than merely memorizing it without me; . ag-making." With her 
support, she felt that there was an obvious transfer of skills learned wfr'e using Gertrude to other 
content areas. 



Steve Voiles has used Gertrude's Secrets with everyone from his own five-year-old to his 
sixth grade special education students. He finds that these learning activities seem to stimulate the 
same intense interest and perseverance throughout this broad age range. Like Linda, he is 
interested in learning objectives *' include hypothesis and prediction, pattern recognition, and 
using deductive reasoning, and he also modifies his approach to fit the emotional and social needs 
of his students. Here are Steve's accounts of two students' experiences with Gertrude . 



Jeffrey was extremely defensive with teachers, especially special education teachers, 
because he had been teased about being a "dummy." Pan of him was valiantly trying to 
prove that he was not dumb, but his emotions were so overwrought that he would make 
quick, poorly thought-out decisions based on only partial information. It was extremely 
hard to instruct him because he was forever trying to prove that he didn't reed any help, 
and his rejection of assistance placed him in an even deeper morass of partial 
understanding and poorly concealed self doubt. The attractive format of Gertrude , 
however, momentarily disarmed him. 'When I allowed him to "play," he faced a 
computer, not a teacher, his defensiveness slowly began to fall away. After some 
preliminary success, I began to offer observations about the choices he was making. I 
was a commentator more than a teacher, so I was tolerated. After a couple of sessions, 
Jeff began to be willing to speculate, hypothesize, and then test his ideas to see if he was 
right He was thinking carefully instead of reacting emotionally and impulsively. His 
intelligence began to show through and our whole teacher-student relationship began k 
improve. 
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Kevin, however, baffled me with his hyperactive approach to the activities. He was 
bright, but impulsive. The keying caused him no problem and the maze was a breeze for 
him. When he got to an activity, his fingers would fly over the keys as he systematl :ally 
inserted piece after piece into the puzzle until a solution was reached. He knew that trial 
and error would eventually solve the puzzle, and he was in a harry to pile up prizes. I 
was disappointed to see him settle for a primitive strategy when he was so clearly capable 
of higher levels of blinking. Yet, when I tried to engage him in hypothesis and 
prediction, he just saw it as slowing him down and "making things harder." I put the 
disk away for a while, not wanting to help him overdevelop such a low level skill while 
ultimately more satisfying approaches lay untapped. Finally I realized that I could exploit 
his competitiveness as a means to get him to pay more attention to details and options. I 
had Kevin work with a partner, taking turns at the keyboard. While Kevin solved a 
puzzle, his partner would count the number of guesses that he needed to solve it. Then 
they would switch positions and Kevin would count the number of gi ^sses required for 
his partner to solve the same puzzle. Very quickly, they began to compete. I innocently 
pointed out that, if thev were competing, the winner would be the person who could 
solve the puzzle in the fewest possible guesses. Suddenly Kevin was willing to listen to 
suggestions and explore approaches that might lower his score. 



For all of these teachers, effective use of problem-solving software required extra time, 
effort, and thought. All of them had to make the activities work for their particular group of 
students by designing support materials, deciding on grouping, or choosing how and when to 
intervene and when to hold back from intervening. For these teachers, the computer was not 
viewed as a way to save time or to make learning more efficient. Rather, it offered them and their 
students a flexible new approach for achieving important learning objectives. We consider these 
objectives further in the next section. 
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Learning Ohectives for Problem-Solving Software 



What are appropriate learning goals and objectives for problem-solving software which doe. 
not fit neatly into a content-area category such as mathematics or language arts? Teachers using this 
software have had to grapple with this issue, partly to explain to others— parents, administrators, 
next year's teacher— how and why this software is used, but also to help themselves clarify 
objectives and plan for individual students. 



Here, for example, is what two teachers say about their objectives in using such softw-; 
Steve Voiles describes the use of Gertrude's Secrets this way: 

I don't believe Gertrude directly fits a standard curriculum area, but I value it as pure 
cognitive exercise". You have to think to explore f i maze and the activities. If 
students are encouraged to develop strategies and to state their ideas about why one 
possibility works and another does not, then several additional layers of mental exercise 
accumulate. Depending upon the student and his particilar level of ability and 
experience, you might choov?. to focus on deductive reasoning, hypothesis and 
prediction, sets and subsets, shap? and color recognition, the process of elimination 
trial and error, pattern recognition, t:c. 



Steve Spencer explains the reasons for using Agent U.S.A . in his classroom: 

There are so many things my kids don't know. Their basic problem is a lack of 
organizational ability. They can't get organized to attack a problem. Instead they use 
trial and error only, get frustrated, and give up. I work on this .a all areas, and Agent 
was one fun way to do it. The kids need help in a tremendously wide area— both 
academic and social. How do you teach concentration? You can't. You can't teach it 
explicitly. You try to help kids begin to ask tht elves questions, develop strategies 
and look at things in different ways. ' 
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From these statements, you can see that teachers' goals for their students' use of problem- 
solving software can cover a broad range of objectives. Many teachers have begun by trying out 
problem-solving software with their students without preconceived ideas about goals and 
objectives to see what the potential uses are for their particular group of students. Teachers find 
they can't always predict how their students are going to interact with problem-solving situations. 
However, after some experience with a piece of software, teachers usually devise more specific 
goals. They translate the general objectives they started out with, objectives such as concentration, 
organization, or "cognitive exercise" into more specific, more manageable goals which can be 
included in children's educational plans and which lend themselves to monitoring and 
doc jmentation. Depending on the constraints or flexibilty in their particular setting, their own 
teaching styles, the strengths and nee^s of their students, and the curriculum for which they are 
responsible, teachers may cheese to concentrate on social skills, general learning skills, or specific 
content area skills. More and more schools are including objectives in critical thinking or proble- 1 
solving in their curriculum for all students; teachers' uses of problem-solving software with their 
special education students often match such objectives extremely well. 

What follows is a selection of objectives based on those used by our contributing teachers. 
We offer this list as a beginning which we encourage you to examine, select from, expand, and 
alter appropriately for your particular group of students. Since some of these objectives were 
suggested by teachers at many grade levels, and since strengths and needs o r orients can vary so 
widely at each grade level, we have categorized them by type of objective only, not by age or 
grade. 
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A Sampling of Proble m-Solving Goals 
(Remember! This is a sampling of goals used by sj> jial education tochers, not a complete 
or definitive listing.) 

Organizational skills 
Note taking 
Gathering facts 
Categorizing 

Comparing and contrasting 
Creating and using organized lists 
Identifying patterns 

Sorting necessary and unnecessary information 

Reasoning skills 

Deductive reasoning 
Finding multiple solutions 
Constructing a sequence of events 
Modifying a sequence of event* 

Reasoning backwards from a result to the sequence which led to it 
Using trial and error effectively 

Moving from sole use of trial and error to a range of other strategies 
Using a process of elimination to isolate the solution 
Solving problems with minimal clues 

Varying one aspect of a situation at a time to isolate critical attributes 
Evaluating partial solutions 
Testing solutions 

Making sense out of contradictory or ambiguous information 
Evaluating relative importance of different elements in a situation 
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Learning to learn 

(See Chapter VI for more about this topic.) 

Working on a project not completed in one class period 

Responding to situations flexibly 

Concentrating on a task 

Learning to tolerate errors 

Controlling impulsive answers 

Using errors as information to guide next steps 

Sticking to a goal 

Social skills 

Cooperating with a peer or small group 
Communicating with peers about content and strategy 
Taking turns 

Becoming a "student expert" or "computer tutor" 
Taking a leadership role 

Content area skills 
Map skills 

Language development skills 
Recognizing shapes and colors 



Starting Out with Proble m- Solving Software 



While we cannot imagine a checklist or set of rules which would adequately guide the 
selection of problem-solving software, much less appropriately match it to students, we have 
identified four guidelines which are important to consider when selecting and using software for 
work on critical thinking skills. 

First, most teachers advocate beginning with one piece of problem-solving software and 
exploring it thoroughly with students. Problem-solving software is typically time-consuming and 
complex. Students need enough time to familiarize themselves with both the mechanics and the 
ideas of the software before they can focus on the problems themselves. As indicated by the 
accounts in this chapter, a good piece of problem-solving software can provide many sessions of 
productive work at the computer as well as class discussions and non-computer activities. 
Teachers, too, need tinr.w to make connections between the computer experiences and other parts of 
their curriculum. Extended, thorough use of a single piece of software appears to lead to a more 
productive, integrated, and coherent experience. 

Second, select problem-solving software which offers the student a small world consisting of 
a setting and (usually) characters which create a believable context for the problem. The story 
context need not be complicated and detailed to be effective in engaging students in solving 
problems. Much simpler worlds, such as the frog-pond context of The Pond are intriguing and 
attractive, even for older students. By "believable" we do not mean realistic; rather, we mean that 
the problem emerges naturally and is clearly related to the context which is developed in the 
software. For example, there are many pieces of software in which the user travels through a maze 
of interco ;nected rooms, encountering hazards and acquiring treasures. If in order to enter the 
treasure room in a magician's castle, you have to use clues you have gathered to identify the magic 
words which open the door, this activity is perfectly consistent and natural, given the premise of 



the situation. However, if you are asked to solve an arithmetic problem each time you want to 
move to a new room, the situation is contrived to lure you into mathematics practice, and any 
student can tell the difference. Settings and characters which are purely decorative, but do not have 
a function in the problem situation, appear to be of much less interest to students over time. 

Third, problem-solving software in which trial and error is a possible strategy, but not the 
only or the best strategy, seems to work well with many different students, rhe opportunity to 
begin by using trial and error offers a low-risk entrance into problem-solving software. No one 
can solve problems such as these without some experience Trying without succeeding, then trying 
again and again until some success is achieved, is a skill — a nd requires an attitude — which many 
students must learn in an environment which appears to them a safe one in which to take such a 
risk. For many children, some success with trial and error lays the foundation for gradually 
moving toward more sophisticated reasoning strategies. For others, who are masters of trial and 
error, software in which trial and error is not sufficient to solve the problem may encourage them 
to adopt more sophisticated strategies. Software which allows trial and error but makes it 
worthwhile for students to devise more sophisticated strategies counteracts, on the one hand, too 
much initial frustration and, on the other hand, boredom resulting from lack of challenge. 

Finally, match the complexity and duration of problem-solving activities with students' levels 
of experience with this kind of software. Students who lack confidence in their own intellectual 
ability, who are frightened by unfamiliar learning situations, or who have poor organizational and 
reasoning strategies will need to enter this new realm with appropriate support and structure. 
Software which limits the number of choices students must make, which has relatively few steps to 
reach a solution, which has a manageable amount of information for students to collect and 
organize, which offers on-screen prompts about next steps, and which can be completed in a single 
sitting is a good place to start. For example, Where in the World is Carmen Sandiego? . a detective 
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mystery which has all these features provides a straightforward, but still challenging, introduction 
to this whole genre of mystery simulations. 

By choosing appropriate software we can help students gradually become more confident and 
independent in problem solving, but we should not expect to eliminate all the difficulties students 
may encounter. Teachers have found that they need to be wary of overprotecting their students. As 
one teacher of learning disabled teachers remarked, "I kept running over like a mother hen, I was 
more anxious than tney were!" We don't want our students to fail, yet experiencing some degree 
of failure is a component of solving problems. If a student is ever going to be able to work on a 
problem which cannot be completed in one session, learn how to work cooperatively with a peer, 
or manage a period of frustration, s/he has to havg these experiences. 

The role of the teacher is a critical part of this process. What is cleav from teachers' accounts 
of their use of problem-solving software with their special needs students is that successful 
incorporation of this software into the learning environment requires a triad: student, software, and 
teacher. It is just as unreasonable to expect students' critical thinking skills to blossom 
automatically when they use a piece of software which is designed to encourage problem solving 
as it is to assume students will learn how to read if given enough books. Books provide 
motivating and intriguing content— a reason \ reading. Problem-solving software also provides 
motivating and intriguing content— a reason for thinking and planning. If students are to make the 
best use of this software, teachers are there to help students over mechanical hurdles, provide 
support during frustration, encourage productive failure as well as success, and extend new 
learning into other aspects of the students' work. 



